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Efficient and durable protective clothing pays dividends in promoting 
confidence of operatives, with resultant higher output. Scientifically 
designed NORTH P.V.C. fabric-supported gloves increase productivity 
because they are impervious to chemicals of all kinds, including acids, 
alkalis, oils, gases, greases, solvents and spirits; and because they have a 
working life many times longer than rubber or leather they effect 
considerable savings to management in initial and replacement costs, 


PROTECTION ' 
Sold only through wholesalers. List of 


stockists on application from James 
North ¢ Sons, Litd., Godley Mills, 
Hyde, Cheshire. 
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high pressure 
Compressors 


Brotherhood Gauscassets sbouididen up to about 4,000 B.H.P. 
each, in this, the largest high pressure Gas Compressing Plant 
in } Europe. 
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PACKAGING PROBLEMS a E 
The problems connected with efficient pack- 
aging are well known to us, associated as they 
are with transport risks, pilferage, leakage 


and other hazards. We have solved very 
many problems during the past 80 years j 


3 a VER Poo, 
and offer you the benefit of our wide and Cea ap 
lengthy experience. Our facilities for PaChage @S fo Propriat, 
high-class printing are at your disposal. De or 
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Also at Glasgow, Belfast and Cork RAMEE 











1951 





141 jl-e 


4 August 1951 THE CHEMICAL AGE iii 














— ——— — 

' Page Page 

Altrincham Jute, Ltd. xiv Kestner Evaporator & Engineering Co., 
Ltd. Cover iii 
Baker Perkins, Ltd. 171 Kilner, John & Sons (1927), Ltd. xvi 
Boots Pure Drug Co. Ltd. xv Leda Chemicals, Ltd vi 
Braby, Fredk. & Co., Ltd. iv S : 
Brotherhood, Peter, Ltd. i Lanna Tounaey Se, Lad. a 
Browns Foundry Co., Ltd. Cover ii Marchon Products, Ltd. v 
Metway Electrical Industries Ltd. vii 
Callow, Rock Lime Co., Ltd. (The) Cover iii Milner, John, & Sons, Ltd. 173 
Chemical Engineering & Wilton’s Patent Mirvale Chemical Co., Led. vi 

Furnace Co., Ltd. (The) xv Nati lE a ad 

Classified Advertisements 174, xiii & xiv ae ps < . Ltd F c = 
Clayton, Son & Co., Ltd. xi Nas "te. Led on, Ltd. noes Sever 
Clifford, Charles & Son, Ltd. viii awe See. — 
Paterson Engineering Co.,Ltd. (The) x 
Danks of Netherton, Ltd. xiv Permutit Co., Ltd. (The) 169 
Dryden, T., Ltd. xii Pott, Cassels & Williamson viii 
Propane Co., Ltd. (The) Cover iii 
Electroflo Meters Co., Ltd. ix Pulsometer Engineering Co., Ltd. x 
Farnell Carbons Ltd. xiv Reade, Led. ? 
Sandiacre Screw Co., Ltd. (The) xii 
Guest Industrials, Led. xvi, & Cover ii Solway Flowrators ix 
Spencer, Chapman & Messel Ltd. iv 
Hol Ww. Cc. ’ " Staveley Iron & Chemical Co., Ltd. iii 
a ey ee ” Steel, J. M. & Co., Led. 173 
Imperial Smelting Corporation (Sales) Ltd. Swift & Co., Led. = 
Cover iv Widnes Welding Co. (The) xvi 
Jackson, E. & Co. 173 YorkshireJEngineering & Welding Co., Ltd. vi 
Jobling, James A. & Co., Ltd. ix Yorkshire}Tar Distillers, Ltd. Cover ii 





























— : 
ium, So 


” 

: 
” 
/ 
f 
yb 
» 

- 


My 
Aya, "Poe Chig 
A Chip, "ite 

Miling 


DIRECT “DELIVERY fae = 


NEWCASTLE @ 


Ve Acig 













‘tre i 

Sus, Ben 
Phur;. 20/g 

Ac; 
¢d 


DARLINGTON « Om 


LANCASTER 
. 


af 


Be MANCHESTER 
bce . swernaLe 
CHESTERFIELD Uncours 


WREXHAM 
e OEney 











* NORWICH © 
o teICESTER 
BIRMINGHAM 
*@ BEDFORD 
GLOUCESTER 
° 
CAROIFY 
LONDON @ 
. . 
BaIsTOL 
SOUTHAMPTON 
. 
setnsen EXETER © 


CHEMICALS of QUALITY. 


THE STAVELEY IRON & CHEMICAL CO. ; NR. CHESTERFIELD 











iv THE CHEMICAL AGE 4 August 1951 










N. E08. PRL: HOLBORN O372 (4 LINES) GRAMS: HYDROCHLORIC, HOLE: LONDON. 
it 





“ BRABY ”” reco. 


| Steel Drums 


SINGLE TRIPPER AND 
RETURNABLE TYPES 






Our factory at Liverpool is 
designed and equipped for the 
production of high grade steel 
drums of many types, which can 
be supplied Painted, Galvanized, 
Tinned or Lacquer lined. 

Certain types can also be made 
from Stainless Steel 


One of the wide range of 
BER AE Y 
P me 2 2 we eee | 


FREDERICK BRABY & COMPANY, LTD. 
HAVELOCK WKS., AINTREE, LIVERPOOL, I0. Tel: Aintree 172! 
FITZROY WORKS, 352-364 EUSTON RD., LONDON, N.W./. Tel: EUSTON 3456 
EXPORT : 110, CANNON STREET, LONDON, E.C.4._ Tel : MANSION HOUSE 
6034. Also at Glasgow, Bristol, Belfast and Plymouth. 
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the ideal base for every type of detergent is.... 


NANSA S. POWDER 


(C,, H,, C, H, SO, Na) 


Containing 40°, Dodecyl Benzene Sodium in the formulation of detergents, etc. NANSA 
Sulphonate and 56%, Sodium Sulphate, a trace is the trade name covering a wide range of alky/ 
of P.O, and about 4°, H,O—now available in ary! sulphonates of our manufacture :— 
highly soluble TOTALLY SPRAY-DRIED powder NANSA H.S. PASTE NANSA A. LIQUID 
form—the advantages of which are immediately NANSA D. POWDER NANSA U.C. POWDER 
appreciated ; economical and easy to handle : Detailed literature and samples on request 
non-dusty ;_ free-flowing, non-hygroscopic : to the nearest MARCHON SALES OFFICE 
ideal for mixing with other builders and diluents or any of our FOREIGN REPRESENTATIVES. 
HEAD OFFICE 
Telephone : Whitehaven 650/1/2 & 797/8/9. Telegrams : Marchonpro, Whitehaven. 
SOUTHERN: SALE OFFICE LANCASHIRE ALES OFFICE 
36, Southampton Street, Strand, London W.C.2. i, Booth Street, Manchester, 2. 
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HIGHER ALKYL 
CHLORIDES 


Now available for the first time in this 
Country in commercial quantities 
@ LAURYL CHLORIDE 
@ CETYL CHLORIDE 
@ STEARYL CHLORIDE 
@ MIXED ALKYL CHLORIDES 





Various Grades and Specifications including 
fine and broad cuts. Home and Export 


to all specitications inquiries invited. 





Details on request to the manufacturers 
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N WHARF RD., PONDERS END, MIDDLESEX 

YORKSHIRE ENGINEERING & WELDING Co. (BRADFORD) Ltd. Tel: HOWard 223! (3 lines) Grams: Ledakem, London 

~~ Friar’s Works, Bradford Road, Idle, BRADFORD. 
Tel. : IDLE 470-1-2. Grams : YEWCO, BRADFORD 




















IMPORTERS 
and 
EXPORTERS 


Specialising in 
INDUSTRIAL and FINE CHEMICALS, 
DRUGS, SOLVENTS, PLASTICS, 
and all materials for manu- 
facturing industries through- 
out Australia and New 
Zealand. 


CRESOLS, PHENOL 7 S wy E F T 


HIGH BOILING TAR ACIDS & COMPANY LIMITED 
CRESYLIC CREOSOTE a Ha “4 Clarence St., 
NAPHTHALINE, PYRIDINE Branches at: Melbourne, Adelaide, 
Perth, Brisbane, Australia, 

and Wellington, N.Z. 
Cable Address: “Swift, Sydney.” 
MIRVALE CHEMICAL CO. LIMITED Bankers : Bank of New South 
ER IRE, Mane Wales, Sydney and London. 
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les NOW e 
| The most comprehensive 
| a range of Replacement | 
ELEMENT ! Elements inthe industry are 
| AND nH illustrated, indexed and | 
priced in this 97 page 
’ List No. ELE/4/C 
luding 
-xport 
. NOTE: Tosecure acopy,application should | 
be made on your trade letter heading. 
-_ Please enclose 6d. stamps to cover postage. 


| VA\) He ELECTRICAL LTD 
&rD.| | | | (acktlibs METWAY BS LTD. 
ESEX KING STREET, BRIGHTON, |! 
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Typical Installations: Cement Plant, Gypsum 
Plant, Blast Furnace Plant, Power Stations, 
Acid Plant, Aluminium Plant, Etc... . 


W. C. HOLMES & CO. LTD., HUDDERSFIELD 


h Telephones : Huddersfield [280 London, ViCtoria 9971 Ty a 
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TUBES 


Brass, Copper, Gilding Metal, Phosphor Bronze, 
Gun Metal, Aluminium Brass, Aluminium Bronze 








..and numerous Alloys for 
specific purposes and to 
British Standard Specifications 
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Charies Clifford & Son Ltd 


DOG POOL MILLS BIRMINGHAM 30 AND 
FAZELEY ST. MILLS, BIRMINGHAM 5 
Offices: London, Glasgow, Manchester & Dublin 
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DEXTRINE AND _ BRITISH GUM PROCESSING 
THIRD STAGE: COOLING 


After starch has been converted to 
Dextrine (or Gum), cooling is neces- 
sary before dréssing and bagging. 
The Belt driven Cooler illustrated is 
fitted with a cold water jacket, and 
has a triple spiral shaft circulating the 
Dextrine during temperature reduc- 
tion. These coolers are also made 
circular and totally enclosed, with 
electric drive. 


We manufacture complete plant 
for producing Dextrines and 
British Gums, including 





ACIDIFIERS, PRE-DRIERS, BLENDERS, FURNACES AND FANS, ELEVATORS AND CONVEYORS 


POTT, CASSELS & WILLIAMSON 


MOTHERWELL - SCOTLAND 
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for the 
measurement 
of flow rate 
of all liquids 


and gases... 


specify 
SERIES 100 
Enclosed Type 


SOLWAY 


FLOWRATORS 


For CLOSE-COUPLED 
electrically or spring 
driven recorders, in- 
tegrators and circular 
dial indicators use our 
MAGNA-BOND attach- 
ment. For transmission 
of reading to record- 
ers, integrators, indi- 
cators or automatic 
controllers use our 
AIR OPERATED 
SENDERS. 





Series 100 
Flowrator 









in association 


wom ELECTROFLO meters co..rp 


ABBEY ROAD, PARK ROYAL, LONDON, N.W. 10 
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Distilling Receivers 
in PYREX’ Brand Glass 


"THESE RECEIVERS, (S147), used for the 
determination of the water contained 
in Petroleum or Bituminous products, are 
graduated to 3 ml. in 0-2 ml. divisions, and 
from 3-20 ml. in 0-5ml. divisions. They 
adhere strictly to the British Standard 
Specification No. 756 of 1939. 


In addition, a distilling tube without 
stopcock, made to ASTM Specification 
D95-46, is also available, and is shown 
above, (S148), in the 10 ml. size, graduated in 
1/10ths of an inch. 


Besides being highly resistant to allacids 
(other than hydrofluoric and glacial phos- 
phoric) ‘‘PYREX” Brand Graduated Glass- 
ware, with its low coefficient.expansion of 
3:2 x 10-§ per degree centigrade, is immune 
to the effects of sudden heat and cold. 
Because of these inherent qualities, it can 
be made more robust in structure than 
ordinary glassware, and thus possesses 
greater mechanical strength, resulting in 
tar fewer breakages. 


PYREX Brand Graduated Glassware is supplied only 
through Laboratory Furnishers, but illustrated 
catalogue and two free copies of our Chemist's 
Notebook will be sent direct on application to us. 


JAMES A. JOBLING & CO. LTD., 
Wear Glass Works, Sunderland. 
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RESEARCH WORKERS Save your high Ge R VACUUM re} 


vacuum pumps for high vacuum work. 


Use this unit for the odd jobs. PRE Sur Pi ag 


Characteristics : 1. Portable. 
2. Stands on the bench. 3. 
¥% H.P. motor with trailing 

lead. 4. Easy to clean and 
' service. 5. Swept 
volume: 1cu.ft/min 
6. Vacuum ‘01 M/M 
7. Pressure 10Ib/ 
‘| we is per square inch. 

















JOulsometer Engineering CL., 


Nine Elms lronworks, Reading. 
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EXTENSIVELY USED FOR THE APPLICATION | 
OF POWDERED REAGENTS FOR WATER 
TREATMENT PURPOSES AND FOR 
MEASURING AND PROPORTIONING 
POWDERED OR GRANULAR SUBSTANCES 











THE PATERSON ENGINEERING CO. LTD. 
83, WINDSOR HOUSE, KINGSWAY, LONDON, W.C.2 
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Tighter & Colder : 


HE Chancellor of the Exchequer’s 
| new proposals for curbing inflation 
give the screw of our tightening 
industrial economy not merely one more 
turn, but several turns. The question 
many will ask is whether this screw will 
not eventually become a coffin nail. 
Government spokesmen have frequently 
stated that one of the major causes of 
current inflationary pressure—indeed, the 
major cause—is the steady rise of prices 
in world markets. In short, a great part 
of the price-rising tendency is outside our 
own control. Mr. Gaitskell’s remedy, 
therefore, is to tighten capital advances 
and availability and to place a ceiling 
upon dividend distribution. The closer 
control upon capital borrowing will make 
it less easy for companies to obtain the 
funds with which to buy increasingly 
costly raw materials. The restriction 
upon dividend payments will discourage 
expansion in production, particularly 
since further advances in productive 
capacity now require more capital both 
for plant and raw materials. At the very 
time when vigour -and enterprise are 
needed at home the springs of vigour 
are to be dammed and the rewards of 
enterprise deep-frozen. 
In his speech surveying the economic 
outlook, Mr. Gaitskell seemed to infer 
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that rising dividends lately were a factor 


in raising the cost of living. The 
Socialists, however, speak with two 
voices, for Mr. Harold Wilson, till 


recently President of the Board of Trade, 
said at the week-end that no one believed 
that dividend limitation would have any 
direct effect on the cost of living. Why, 
then, this swageing blow to industry and 
trade? It cannot be because the Chan- 
cellor is himself against the making of 
profits; only three months ago, in intro- 
ducing the Budget, he recognised the 
function of profit as an incentive in an 
economy, three-quarters of which is run 
by private enterprise. It is, in fact, a 
sop to the dissidents who decry the profit 
motive, and in doing so betray abysmal 
ignorance. These people cannot see that 
profit only comes after everything else 
has been satisfied; moreover, they ignore 
the declaration of one of the U.K. pro- 
ductivity teams recently returned from 
the United States that ‘a company which 
cannot make a profit will become a 
liability to owners and employees.’ Divi- 
dend increases are negligible compared 
with the inflationary pressure on living 
costs that is already being caused by 
higher import prices and by wage 
increases. The former have run into a 
hundred million pounds; the latter are 
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Officially estimated at £2,750,000 a week. 
‘ The rise in dividends represents perhaps 
one part in fifteen hundred of the 
nation’s total expenditure, observes a 
writer in The Economist. To pretend 
that it is a prime cause of inflation (adds 
the writer) is politics, not economics. 


The new limitations fall with grim 
severity upon the chemical industry. 
Throughout the post-war period our 
chemical companies have pursued expan- 
sive policies. Productivity has been 
vigorously increased. In many cases the 
total amount of capital actually employed 
in financing production is grossly under- 
stated in annual balance sheets since 
pre-war assets are still valued by pre- 
war standards. The illogicality of this is 
shown every time plant requires replace- 
ment. The rate at which profits have 
been ploughed back into businesses could 
hardly be increased. Now, when for most 
branches of chemical manufacture there 
is a sharp increase in the capital needed 
to finance each ton or each £100-worth 
of output, the dividend payments of all 
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ported the voluntary limitation of 
dividends policy of his predecessor. 
Those companies which have recently 
thawed a little of the voluntary ice stand 
in a less restricted position. They are 
cooled, perhaps, but not super-cooled. 
The compulsory freeze does not apply 
to dividend distribution not exceeding 
£10,000 gross. This will perhaps attract 
new capital to small rather than large 
organisations. It may be questioned, 
however, whether this will bring much 
benefit to the chemical industry as a 
whole. Most of the fundamental ma- 
terials for chemical industry are held to 
be more economically produced by large 
organisations in large working units. 
Smaller companies and smaller works 
best fulfil their purpose when they devote 
themselves to specialised and secondary 
kinds of production. The exclusion’ of 
smaller businesses from Mr. Gaitskell’s 
‘ice age’ may tend to encourage produc- 
tive effort that is less economic. At the 
same time small and enterprising com- 
panies developing new products and 
processes will not be discouraged. The 








large companies must be kept at their extent to which these adverse and 

previous rates. Mr. Gaitskell penalises beneficial consequences will balance 

most of these companies which fully sup- remains to be seen. 
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Notes & Comments 


Sulphur—At Last! 


HAT looks like being the answer 
W: a maiden’s prayer for all those 

scarce of sulphur in its elemental 
form (that is, everybody), is a catalytic 
process just emerging from its pilot plant 
stages in America for the recovery of 
pure sulphur from gases. Anyone who 
is in the unfortunate position nowadays 
of disgorging any part of the 60,000 tons 
of good sulphur yearly that goes up in 
smoke from coke ovens alone, or is en- 
gaged in making laborious and costly 
efforts to extract it by means of oxide 
boxes, solvent processes, catalysts and all 
the other paraphernalia of sulphur 
regeneration, may well prepare them- 
selves for a shock—and a pleasant one. 
Although the ‘ Ferralyst’ catalytic pro- 
cess for the recovery of sulphur in pure 
elemental form from waste gases has 
been in the research stage for several 
years—springing originally from Austra- 
lian Government wartime research—this 
is the first time it has hit the news. And 
it is, as far as sulphur recovery plants 
go, revolutionary. For full details and 
performance reports, turn to page 143. 
Briefly, here are a few of the more 
striking facts about it. 

It is a One pass process, reducing the 
sulphur content of any gas in one pass 
down to 0.0829 grains per 100 cu. ft.— 
clearing the gas of both organic and 
inorganic sulphides. It recovers the sul- 
phur in the vapour phase, either as pure 
sulphur or as SO,, whichever is desired. 
It operates at any space velocity between 
10 and 10,000 catalyst volume changes 
per hour, at pressures between 1 and 20 
atmospheres and at temperatures — be- 
tween 110°C. and 250°C. Far from re- 
quiring energy to operate it, the process 
is exothermic and heat may be recovered 
in the form of 100-150 lb. steam. The 
catalyst is cheap, does not foul, and 
requires no regeneration. Lastly, the 
floor ‘space required is negligible com- 
pared with any known recovery process. 

It is an odd circumstance that reports 
of this process have come to hand at 
exactly the same time as a report by the 
Industrial Gas Development Committee 


on the catalytic removal of sulphur from 
town gas. The ‘Ferralyst’ process be- 
comes the more striking by comparison. 
Using a_ nickel catalyst, the North 
Thames Gas Board pre-heats its waste 
gas to 280-320°C., and converts the CS, 
and COS to SO., some of which is re- 
duced again unavoidably to H.S. The 
treated gas then has to be alkali-scrubbed 
to remove the SO,, and then passed 
through an oxide box in the usual way 
to remove H.S, with all the tedium and 


- unsatisfactory results that this process 


involves. Thiophene, says the report, 
cannot be removed from gas by any 
practical chemical methdd—only by 
physical methods involving simultaneous 
separation of the benzole present. It is 
a remarkable fact that the ‘ Ferralyst’ 
process not only removes thiophene and 
CS, and COS all in one operation, but 
also all the other evil-smelling organic 
sulphur compounds, converting them 
into pure sulphur or SO,. Neither’ is 
there any energy lost in preheating the 
gases, except with very low sulphur con- 
tent gas. 


Questions in the House 


HE subject is made topical by 
questions asked of the Minister of 
Fuel and Power—Mr. Noel-Baker 
—by Mr. R. S. Russell (Member for 
Wembley South) in the House of Com- 
mons on 23 July. Asked what steps were 
being taken to recover sulphur from 
power-station flue gases, Mr. Noel-Baker 
replied that research was going on but 
that no satisfactory method had yet been 
found. On being asked whether he could 
not consider allotting a subsidy to 
recover sulphur from coal carbonisation, 
Mr. Noel-Baker said that the capital costs 
of sulphur recovery would be £60,000,000 
and the cost of the sulphur recovered 
£20 a ton as against £13 for it at present. 
He referred to a method of obtaining 
various sulphur compounds (ammonium 
sulphate and so forth), by which he 
evidently meant an I.G. Farbenindustrie 
process which uses an ammonia wash to 
remove the H.S, now carried out under 
licence in Britain (see CHEMICAL AGE, 
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2 June 1951, p. 857). The ammonia used 
in this process constitutes much of the 
expense. (For another catalytic method 
of obtaining sulphur from gases, see 
CHEMICAL AGE, 9 June 1951, p. 877.) 
With the ‘Ferralyst’ process, the Minister 
has the answer to all his flue gas prob- 
lems and a great many more besides. It 
is to be most earnestly hoped that he 
will not allow the money already spent 
on previous, less desirable processes by 
Government research organisations to 
hinder switching over to an obviously 
better recovery process. It has not been 
entirely unknown in the past for 
Government Departments to be reluctant 
to abandon their progeny when these 
have been the product of much hard 
labour, regardless of efficiency, but with 
sulphur so scarce today, considerations of 
a face-saving character should not be 
allowed to stand in the way of schemes 
greatly to the country’s benefit. 


Planning Industrial Research 


¢ AITH is the substance of things 
Pr tovea for, the evidence of things 
not seen’, with this quotation Dr. 

P. Dunsheath, C.B.E., concluded his 
masterly sumhming-up of the papers and 
discussions on the planning and financial 
control of industrial research at the 
second conference of industrial research 
directors and managers, organised by the 
FBI Industrial Research Committee, and 
held at Ashmore Hill, Leamington Spa, 
towards the end of last year. This indeed 
seemed to be a key point for without 
faith there can be no research, and the 
consequent problems would not there- 
fore arise. Many interesting points were 
raised at the conference, the report of 
which has now been published (Federa- 
tion of British Industries, 3s.), the three 
main sessions being devoted to the 
planning and budgeting, costing, and 
evaluation of research. Opening the first 
session, Mr. C. Paine (Imperial Chemical 
Industries, Ltd.), showed how planning 
and budgeting must go together and he 
emphasised two important points, the 
selection of the project to be followed 
and the subsequent planning of the work. 
The first point raised a question which 
recurred frequently throughout the con- 
ference—the extent to which the pro- 
gramme of a research department should 
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be controlled or even influenced by other 
departments in the concern. It was ap- 
preciated that one important aspect was 
the difficulty of presenting the research 
programme in non-technical terms so as 
to convince the company’s board that the 
proposed expenditure was _ justified— 
especially in long-term projects. Never- 
theless, risks which might result from 
priorities being settled by a committee 
on which the research director was over- 
borne by commercial immediacy, were 
fairly faced. Detailed costing of research 
was considered by some to be a dis- 
couragement to the research worker, 
who cannot be expected to produce 
original ideas at predetermined intervals. 
Evaluation of research proved hard to 
define, although the necessity for it was 
appreciated,. So many long-term factors 
influence the result between the event 
and the evaluation. The nearest ap- 
proach to assessing the value of research 
seemed to be based on the numbers and 
value of patents arising from the research 
department. This was, however, quite 
rightly, not considered as a satisfactory 
yardstick. Such an interchange of 
opinions and discussion as took place at 
the conference should prove of real value 
in overcoming the complexities of 
planning industrial research. 


Tungsten Control 


OLLOWING the allocation of 
Fressste ores by the International 

Materials Conference and its re- 
quest to member governments to exercise 
control over both exports and imports, 
and render returns to it, the Ministry of 
Materials on 30 July became _ the 
sole importer and distributor of tungsten 
ores and concentrates in the United 
Kingdom. Successful international con- 
trol of this metal is not going to be a 
simple matter. Unlike sulphur and 
molybdenum, more than 90 per cent of 
which come from the U.S.A., tungsten 
ore is fairly widespread over the globe. 
At the present time slightly more than. 
half the world supplies comes from 
Brazil and Portugal, but the remainder 
is split up between Spain, Australia and 
a number of other countries. Co-opera- 
tion between producers and consumers 
with the IMC is therefore essential if any 
international allocation is to succeed. 
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New Sulphur Process 


Economic Recovery From Gases 


IRST discovered in Australia, but now 

emerging from its pilot plant stages in 
America, is a remarkable catalytic oxidation 
process for the production of elemental 
sulphur from waste gases. This process, 
called the ‘Ferralyst’ process, oxidises 
organic and inorganic sulphur compounds in 
one pass through a non-fouling catalyst 
either to elemental sulphur, or, depending 
on the conditions under which the process 
is operated, to sulphur dioxide. The cata- 
lyst in no way changes the constituents of 
the gases or vapours, but has a selective 
action on all such sulphides as hydrogen 
sulphide, mercaptans, dimethyl sulphide, 
thiophene, carbonyl sulphide, carbon disul- 
phide, and the like. The total sulphur con- 
tent of gases, both of a reducing and 
oxidising nature, can be reduced in the dry 
vapour phase by this means to less than 
0.0829 grains per 100 cu. ft. 

The performance of the process is high 
over a wide variety of conditions. With 
hydrocarbon gases the process operates over 
a temperature range of 110-240°C. for the 
production of elemental sulphur, and 
between 110° and 400°C. for the production 
of sulphur dioxide. The operating pressure 
may be from 1-20 atmospheres and the space 
velocity (catalyst volume changes of gas per 
hour measured at S.T.P.) may vary from 10 
to 10,000, the upper limit being governed 
by the total sulphur content of the feed gases 
and the means provided for removing the 
exothermic heat of reaction in order to main- 
tain the reaction temperature relatively 
constant. In the case of comparatively high 
sulphur contents, where the exothermic heat 
must be removed, tubular reactors are used 
with the catalyst placed inside 2in. I.D. 
tubes and the temperature controlled by the 
generation of steam in a boiler shell outside 
the tubes at a constant predetermined pres- 
sure corresponding to the desired reaction 
temperature, as shown in the diagram. 


Reactor Size 


Reactors can be of a size to handle any 
volume of gas, but for purposes of illustra- 
tion the diagram shown overleaf is of a unit 
which handles 2,000 cu. ft./hr. of gas. A 
plant like this, 10 ft. high but 3 ft. wide 


and containing fifty-two 2 in. tubes, can 
desulphurise 100,000 cu. ft. of gas per hour. 
The reactor is made of ordinary boiler steel. 
If gases of low sulphur, say less than 36.0 
grains/100 cu. ft. content have to be treated, 
heat must be supplied to maintain reaction 
temperature, and the catalyst is placed in a 
hollow reactor in one mass and heated pre- 
ferably by means of closed steam coils 
situated in the fixed bed, automatically con- 
trolled from the bed. 


Catalyst Details 


Regarding the catalyst employed by the 
‘Ferralyst’, this consists of a mixture of 
active iron sulphides, sodium sulphide and 
sodium sulphite, and, depending on the 
degree of desulphurisation required, it may 
or may not be deposited on a _ catalyst 
carrier such as kieselguhr. It is, therefore, 
cheap. It is used in the form of irregular 
granules 4-4 in. in size, and does not chemi- 
cally foul except in the presence of relatively 
large quantities of cyanogen (more than 60 
grains/110 cu. ft.). However, the reaction 
being a surface one, the catalyst can foul 
mechanically through tar, oil fog, dust or 
carbon deposition. In normal circumstances, 
however, it does not foul, and it does not 
need regeneration. 

Being completely automatic in operation, 
the * Ferralyst’ plant is expected to operate 
at the cost of depreciation plus general 
maintenance and supervision, less the value 
of the sulphur and steam (6,000 Ib. per ton 
of sulphur) recovered. Where sufficient sul- 
phur is contained in the gas, the plant will 
desulphurise the gas at a corresponding 
profit. 

By variations in the pre-treatment of the 
catalyst, the process can be operated in any 
of the following three separate ways :— 

1. To absorb the sulphides in the gas— 
here the catalyst eventually becomes fouled. 

2. To convert totally to sulphur dioxide, 
which can then be scrubbed out in a stan- 
dard caustic wash. 

3. To convert partially to elemental sul- 
phur. in which case the sulphur is recovered 
in a liquid sulphur scrubber or a centrifuge. 
The sulphur comes over as a finely divided 
mist entrained in the gas stream after 
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passing over the catalyst. 
deposits on the catalyst. 

A valuable sideline of this process is its 
ability to provide steelworks with sulphur- 
free gas, and to diminish the odour and 
effluent problems of gas purification gener- 
ally, as there is no effluent problem from 
* Ferralyst ’ plants. 

The results of a number of pilot plant 
operations in Australia and America, where 
it is expected that the first commercial plant 
will have finished buildng within six months, 
are as follows. 

The original development of the ‘ Ferra- 
lyst’ process was during an Australian Gov- 
ernment wartime investigation into the syn- 
thesis of liquid and gaseous hydrocarbons 
from industrially produced blue water gas. 
The catalysts employed are intolerant of 
sulphur in any form in excess of 0.0829 
grains per 100 cu. ft. 

The ‘ Ferralyst’ process treated more than 
1,000,000 cu. ft. of gas during these tests 
and reduced the total sulphur content of 
these gases below the tolerable limits. The 
inlet gases were free of H:S but contained 
from 14-18 grains of organic sulphur com- 
pounds per 100 cu. ft. These organic sul- 
phur compounds consisted of thiophene. 


No sulphur 
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CO.—5.0 per cent; CaHm—0.2 per cent; 
O.—0.3 per cent; CO—39.4 per cent; H:— 
52.6 per cent; N:—2.5 per cent. Inlet total 
sulphur—16.7 grains/100 cu. ft. Outlet total 
sulphur—less than 0.1 grains/100 cu. ft. In 
all these tests the process was used as a 
sulphur-absorbing process and no elemental 
sulphur or sulphur dioxide recovery was 
attempted. 

Following the successful application of the 
process to synthesis work, it was then ap- 
plied to the desulphurising of furnace atmo- 
spheres in the ‘bright annealing of metals. 
For this application, research was done on 
a pilot commercial scale using city gas— 
partially purified—and raw coke oven gas 
as the source of the atmosphere. For suc- 
cessful bright annealing, the total sulphur 
content of the furnace atmosphere must not 
exceed 0.75 grains/100 cu. ft. In an ex- 
tended continuous commercial test over a 
period of two years on city gas, ‘ Ferralyst’ 
reduced the total sulphur content of the gas 
to below 0.5 grains/100 cu. ft. A _ typical 
analysis of the gas was as follows :— 

CO.—4.9 per cent; O.—0.2 per cent; CaHm 
—3.6 per cent; CH.—19.7 per cent; CO— 
26.8 per cent; H.—41.2 per cent; N.—3.6 





carbonyl sulphide, methyl and higher mer- _— per cent. Inlet total sulphur—21.3 grains/ 
captans, and carbon disulphide. A typical 100 cu. ft. Outlet total sulphur—0.5 grains / 
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In this gas the H.S and tar fog had been 
removed, but it still contained its full ¢om- 
plement of benzene, toluene, xylene, etc. 

In another continuous commercial test, 
the process was operated on raw coke oven 
gas from which only the-tar fog had been 
removed. This test was ru.. for a period of 
two months. A typical analysis of the gas 
was as follows :— 

CO.—3.8 per cent; O.—0.3 per cent; CaHm 
—3.2 per cent; CH:—21.9 per cent; CO— 
23.5 per cent; H.—44.5 per cent; N:—2.8 
per cent. Total inlet sulphur as H:3S—319.6 
grains/100 cu. ft. Ditto as organic sulphur 
—23.1 grains/100 cu. ft. Total outlet sul- 
phur—0.43 grains/100 cu. ft. 

In all the above gases the organic sulphur 
compounds consisted of a mixture of thio- 
phene, carbonyl sulphide, mercaptans and 
carbon disulphide. In all the tests so far 
described the process was operated to con- 
vert the sulphides, both organic and _ in- 
organic, to elemental sulphur. 

The process was next applied to a paper 
industry to convert the sulphides in the 
digester and evaporator gases into elemental 
sulphur or SO:. These gases had a sulphur 
content which varied from 5-43 per cent by 
volume, and the ‘process effected a 98-99.99 
per cent recovery of this sulphur either as 
elemental sulphur or SO2, as desired. Tests 
on a pilot-commercial scale, successfully 
treating all gases from a 150 ton-per-day 
mill, were conducted over a period of one 
year. A typical analysis of the type of gas 
treated was as follows :— 

CO.—S.4 per cent; O.—18.2 per cent; 
CH;SH—7.9 per cent; (CH;),S—5.3 per cent; 
H:S—8.6 per cent; N.—546 per cent. 








Recovery from Smelters 


Research was also undertaken with the 
object of applying the process to the smelt- 
ing industry to recover elemental sulphur 
from the SO, content of waste gases from 
ore roasters, etc. Before the ‘ Ferralyst’ pro- 
cess could be applied, however, means had 
to be found of converting the SO, to H.S. 
This was accomplished by passing the SO.- 
containing gases, together _with steam, 
through a bed of incandescent carbon such 
as coal or coke. A large semi-commercial 
pilot plant was erected with a gas through- 
put capacity of up to 20,000SCF/hour, and 
continuous tests resulted in the recovery of 
98-99 per cent of the original SO, as elemen- 
tal sulphur. The following is a typical 
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analysis of the gas entering the * Ferralyst’ 
unit : — 

CO:—4.0 per cent; 0:—3.6 per cent; CO 
—22.0 per cent; H.S—4.5 per cent; N.-—65.9 
per cent. 

Work was also undertaken at an oil 
refinery for the purpose of removing resi- 
dual carbonyl sulphide from the refinery 
propane stream. This gas contained 5-40 
grains of COS per 100 SCF. The pilot unit 
supplied by the refinery had a gas through- 
put capacity of 300-600 SCF and was oper- 
ated at 80-100 p.s.i. Difficulties were ex- 
perienced in maintaining a relatively dry 
(from H.O) feed gas to the unit with the 
result that the catalysts became wet, and 
thus caked and channelled. Catalyst also 
became severely overheated and in some 
instances bed temperatures rose above 
1,200°F. This resulted, apparently, in some 
structural change of the catalyst surface, as 
it was noted that, at the pressures employed, 
the SO, formed by the catalyst was converted 
on its surface to other organic sulphides. 
However, good results were obtained but 
were not continuous owing to plant mechani- 
cal difficulties causing temperature conditions 
in the catalyst bed with side reactions. 


H.S and Air Mixtures 

At the same time as the refinery work 
was proceeding, a chemical concern con- 
ducted a pilot scale investigation at its New 
Jersey works, into the production of 
elemental sulphur from mixtures of H.S and 
air. During a continuous test, of approxi- 
mately 100 hours duration, conversions of 
up to 99.8 per cent were obtained at space 
velocities of up to 3,000, when stabilised 
Operating conditions were maintained. A 
typical analysis of the feed gas was :— 

HS — 10.1%; O2. — 18.5%; Nz —71.4% 

In America now, the ‘Ferralyst’ plants 
will first be placed in Kraft pulp mills, 
Girbitol H:S effluents from oil refineries, 
etc., and natural gas (some of which streams 
contain 25 per cent H.S), but the develop- 
ment in Britain, which is being studied now 
by Mr. A. M. Ross-Smith, director of the 
Ferralyst Desulphurising Corporation — of 
New York, is likely to te towards com- 
mercial application of the process so that 
the 50,000 odd tons of sulphur now lost to 
the air from coke ovens may be cheaply, 
quickly and effectively recovered, and that 
sulphur may be recovered in pure elemental 
form from the domestic gas industries with 
the replacement of the old oxide boxes. 
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The Structure of Coal 


New Belgian Evidence for a Molecular Entity 


N this controversial and much debated 

subject Professor Alfred Gillet, of Liége 
University. in a paper read at a meeting of 
the Société de Chemie Industrielle, last 
January, expresses the view that some real 
progress may be expected through controlled 
oxidation, both on the basis of his own 
experiments and those of the U.S. Bureau of 
Mines (Chimie et Ind., 1951, 65 (5), 641-645 
—May). 

Belgian research has certainly made some 
interesting contributions to a difficult subject 
during the past quarter of a century, im 
which special reference should be made tu 
the work of M. L. Crussard (Belgian) Inspec- 
tor General of Mines,’ and of the present 
author and co-workers.’ The latter in 1929 
said that coal is a true colloid, and from 
this aspect some fruitful explanation is 
possible, furnishing guidance on plastifying 
solvents for coal, and various reagents. But 
for more than 20 years success along these 
lines appeared only partial, and it is only 
during the past year or two that Professor 
Gillet can claim to have new views based on 
experiment, and a more or less definite and 
firmly based hypothesis on the structure of 
coal. 

He describes the molecule of coal as a 
well defended fortress, and asks whether it 
should not still be regarded as a mystic 
shadow, a mirage, as Crussard had earlier 
suggested. Before attempting an answer he 
deems it expedient to define some terms, such 
as molecule, molecular groups, macro-mole- 
cules, and sub-molecules; and this he does 
from the points of view of both chemist and 
physicist, in which of course the relative 
strength and nature of bonds or linkages 
between these various units or groups are of 
fundamental importance. Are these bonds 
electronic, atomic, molecular, or ‘ Van der 
Waals cohesions ’? 


No Volatilisation 

The first point to note is that coal does 
not volatilise, or rather that the so-called 
volatile substances derive from transforma- 
tions much more complicated than mere 
vapourisation, and in any case only affect a 
small fraction of the whole. On the subject 
of coal crystallisation the author has else- 
where expressed his views.* 


A further point is that the most important 
coals melt. The vitrain of a fat coal is con- 
verted wholly into a liquid which at about 
450°C. has the viscosity of a lubricating oil 
at ordinary temperature. This fusion is the 
basis of coke formation from powdered 
material or fines, of methods of judging 
coking coals, and of pyrolysis with complete 
carbonisation.*” Still more important is the 
apparent possibility of dissolving coal, in 
accordance with the well known Riitgers- 
werke patent of 1918, and the proposals of 
S. E. Sheppard & L. W. Bates in the U.S.A. 
for producing colloidal fuels.* 


Results Doubted 


These ideas suggested further lines of 
investigation to Gillet who hoped thereby 
definitely to clear up the problem of coal 
structure, and he recorded some results in 
1931 at the 3rd Congress in Pittsburg. Apart 
from a few ‘informed specialists ’, however, 
these results were regarded with considerable 
scepticism and, in the author’s opinion, a 
certain amount of prejudice, as exemplified 
by an English scientist. The latter reminded 
him—‘ It is well known that coal is a com- 
plex mixture of substances differing in mole- 
cular weights and possible structure ’. 

In their well-known researches with coal 
extraction by solvents, Wheeler and co- 
workers had used phenanthrene (b.p. 340°C.) 
instead of pyridine (b.p. 115°C.) as first sol- 
vent; but it was not 30 per cent only of coal 
that was extracted and called a and £ consti- 
tuents. It was more nearly a 80-90 per cent 
extract that could be precipitated and redis- 
solved at will. These results and those of 
the author with anthracene oil seemed to 
suggest that coal is a much more uniform, 
or could we say homogeneous, material than 
commonly supposed—at least to the extent 
of about 80 per cent. Turning now to the 
published researches of the U.S: Bureau of 
Mines’ by G. Golumbic et al., on the action 
of phenanthrene on coal, the author has 
repeated these and confirmed the results. 
These, together with the earlier work of 
Wheeler are experimental facts incontestable 
as such, and one may well ask why then 
they are seemingly contradictory. 

This contradiction cannot be in the facts 
themselves but in their interpretation. What 
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sort of picture do the facts as a whole 
present? Gillet suggests that what may be 
called the basic material of a fat coal may 
be dissolved up to 80 per cent or more, at a 
high temperature, very quickly, in vigor- 
ously active solvents such as phenanthrene at 
about 350°C., and in naphthol at about 
290°C. This basic material exhibits many 
of the characteristics of a molecular entity: 
it passes definitely into solution; it separates 
therefrom with constant composition, with- 
out fractionation; and its behaviour towards 
fusion, pyrolysis, oxidation and possibly 
towards crystallisation supports this. Yet 
this apparently homogeneous material de- 
composes very readily, and through changes 
almost unperceived breaks down into several 
other substances. And it is these products 
of decomposition that the earlier researchers 
have separated out, giving birth to the idea 
of ‘a very complex mixture ’. 

Gillet found in his solution the effects of 


[0] 


I 


this same decomposition, the products of 
which Wheeler and his school have collected. 
Solution of the coal in anthracene oil is a 
transient stage, and that which is re-precipi- 
tated spontaneously, after having been car- 
ried into the solution in the complex which 


it forms with other materials, is the insoluble | 
humin of Fischer and the a-fraction of ° 


Wheeler. In every case the coal undergoes 
the same decomposition; but with high tem- 
perature solvents (300-400°C.) decomposi- 
tion takes place after solution, whereas with 
the low temperature solvents it occurs 
before, permitting the bitumens to pass into 
solution in media where they alone are 
soluble, excluding the humin. The great 
practical difference between the two kinds of 
solvent is that the high temperature solvents 
dissolve the humin, and if this is so it is 
precisely because the humin has not had time 
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to separate out from the bitumens group or 
combination. It is only in such combina- 
tion that it is solubilised for anthracene oil; 
and as soon as the combination is broken up 
—after an hour or two of heating or only a 
few minutes—the humin is reprecipitated. 
It seems then that there is indeed a mole- 
cular entity, a basic material, somewhat un- 
stable and readily splitting up into humin 
and bitumins, of which it is now necessary 
to study the structure, at least the structure 
of the humin, for the bitumins despite their 
importance must be left for the time being. 
Humin ‘forming about 70 per cent of the 
coal should probably be regarded as the 
truly basic material in its structure. In con- 
nection with this part of his work the author 
refers to the discovery of the oleo-carbons 
or fat coals. Of the 29 carbon atoms in 
coal, 26 are to be found in a substance which 
combines in definite proportion with one 
molecule of oleic acid. The product is 


COOH 
HOOC COOH 
HOOC COOH 
COOH 
II 


soluble in benzene. Another oleo-carbon 1s 
even soluble in aliphatic hydrocarbons—in 
ether and benzine (petrol). In this way coal 
may therefore literally dissolve in petrol.’ 
But these products are still unfortunately 
unstable, and the final assault on the prob- 
lem is still far from achieved. 

On the subject of oxidation to which brief 
reference is made in the article, it seems 
that little real knowledge of coal structure 
has emerged except possibly in connectioa 
with the benzene-polycarboxylic acids con- 
taining nearly 50 per cent (12 out of 29) of 
the carbon atoms of the original coal. In 
their simplest form they consist of groups 
of benzen nuclei, such as (1). Oxidation of 
such structure would produce in the first 
place mellitic acid, (II) and then by succes- 
sive decarboxylations, the various acids— 
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Poland’s Six Year Plan 


Independence From Imports Sought 


OLAND’S Six Year Plan is now in its 

second year. Some of the new chemical 
works to be erected under the plan are 
already in partial production, others are in 
course of construction, and there is now suffi- 
cient evidence for an assessment of the 
practical achievements of the Polish chemi- 
cal industry. 

In the eastern bloc Poland ranks third as 
producer of chemicals behind the Soviet- 
Union and Eastern Germany. She _ is 
favourably placed for an expansion of 
chemical production because of her large 
coal deposits in Upper Silesia, the availa- 
bility of cheap electricity and abundant sup- 
plies of other chemical raw _ materials 
including salt, gypsum and various minerals 
and metals, especially zinc. The oil and 
potash deposits in eastern Galicia have been 
lost to Russia, and Poland also lacks indi- 
genous resources of sulphur and phosphates. 
Potash and _ phosphates, however, are 
obtained regularly under trade agreemenis 
from Eastern Germany and the Soviet- 
Union respectively. 

The Six Year Plan provides for a big 
expansion of the production of heavy 
chemicals and nitrogenous fertilisers, for 
development of the organic chemicals 
industry, more particularly the manufacture 
of raw materials for synthetic fibres and 
plastics, and for the production of a num- 
ber of new preparations, especially pharma- 
ceuticals, dyes and. insécticides. In other 
sections of the chemical industry production 
is to be raised in line with the expected 
increase in demand, but most of the 25 new 
works and 22,000 additional workers are to 
be employed on the production of heavy 
inorganic chemicals, fertilisers, organic 
chemicals and new pharmaceuticals. 


Increasing Output 

The production of nitrogenous fertilisers 
is to be trebled by the end af the Six Year 
Plan. It is now confidently expected that 
this vear it wili already be more than 40 
per cent higher than in 1949, ‘owing to the 
repair and modernisation of the existing 
works at Moscice and Chorzow. A third 
big fixation plant is under construction at 
Kedzierzyn and will come into operation in 


1953; when completed, it will produce more 
nitrogenous fertilisers than the big works at 
Moscice. A fourth fertiliser plant is to be 
erected by 1955. 


Sulphuric Acid Problems 

No new superphosphate factories are 
apparently to be built in the next few years 
because the existing capacity is far from fully 
utilised. The reason for the insufficient 
superphosphates production is to be found 
in the shortage of sulphuric acid and sul- 
phur-bearing materials. Before the war 
sulphuric acid was produced in Poland 
almost entirely from zinc ores and pyrites. 
It is now hoped to produce sulphuric acid 
from gypsum by the process developed by 
German chemists at Wolfen, the former 
I. G. Farben factory now operated by a 
Soviet Corporation in Eastern Germany. 
But even if these plans succeed, Poland’s 
sulphuric acid output will be only about a 
quarter higher than before the war, and the 
whole additional production will be needed 
by rayon, dye and paint factories so that 
the superphosphates industry is unlikely to 
obtain more acid than at present. 

Two new soda factories are under con- 
struction at Wizow and Ostrow, and the pro- 
duction of caustic soda and, still more, of 
chlorine is to be increased substantially. 
Production of organic chemicals has begun 
at,a new works at Dwory in Silesia; methyl 
alcohol, acetic acid and acetic anhydride are 
reported to be in production at this plant 
which is also producing synthetic petrol and 
experimenting with the production of high- 
octane spirit, so far only on a laboratory 
scale. 

Another new organic chemicals plant 
recently reported in part production is situ- 
ated at Brzeg. It is eventually to make 120 
different intermediate and finished products, 
including dyes, drugs. and __ insecticides. 
Finished products are later also to be made 
at the Dwory plant, in. particular, plastics, 
while synthetic fatty. acids, synthetic waxes, 
solvents and plasticisers will be made at the 
Kedzierzyn plant if. present plans are pro- 
ceeded with. 

Synthetic fibres, and plastics are being 
made at a new big works which was recently 
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Officially opened at Gorzow. The produc- 
tion programme includes artificial fibres, 
foils, plastics and varnishes. The output at 
present seems to be confined to artificial 
fibres, of which one or two tons a week are 
being made; later the output is to be stepped 
up to ‘many tons a day’. 


Indigenous Raw Materials 

Polish Government spokesmen have laid 
Stress on the importance of the new plants 
for making their country independent of 
imports. Maximum use of indigenous raw 
materials is certainly one of the main 
objectives of the plant expansion under way. 
Eventually it is hoped to replace imported 
potash by exploiting deposits discovered in 
recent years in the region of Poznan. Use 
is being made already of peat deposits in 
the northern part of Poland and of natural 
gas. A new factory for tanning materials at 
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Bydgoszcz is to use oak, willow and pine 
bark. 

Besides this, the Polish authorities hope 
to extend their export trade in chemical 
products, especially in zinc pigments which 
are being sent in substantial quantities to 
the Scandinavian countries and also to 
Brazil and China, and in coal-tar products 
which are produced in large quantities in the 
by-product piant of the Upper Silesian coke- 
oven industry. These two main groups of 
Polish export chemicals, however, are pro- 
duced in existing plant, the capacity of 
which exceeds local requirements, and no 
new investments seem to be envisaged in 
these sectors of the chemical industry, a fact 
which bears out the view that the Polish 
authorities aim at self-sufficiency in the 
chemical field rather than at expansion of 
those chemical productions where the coun- 
try enjoys a natural advantage as supplie 
for the world market. 





continued from page 148) 


penta, tetra- tri- and di-carboxylic. It ts 
thus concluded that controlled oxidation 
opens up the most promising road towards 
elucidating fully the structure of coal. 

In 1947 Professor Gillet read a paper at 
the London Congress giving some prelimin- 
ary results, but up to the present this paper 
has not teen published. In December last, 
in the U.S.A., some work by L. D. Fried- 
man and C. K. Kinney, of the Pennsylvania 
State College, was also reported,” the results 
of which appear in complete agreement with 
those obtained in Belgium. These relate 
to the complete transformation of a coal into 
an acidic product soluble in aqueous alkali- 
regenerated humic acid. This had indeed 
been shown long ago by Wheeler and F. 
Fischer, especially by the former who dis- 
covered some very interesting characteristics 
in these products; but neither seems to have 
realised the full significance of the reaction. 

Of the total 29 carbon atoms in coal 20 
with sufficient accuracy remain associated 
with the reaction product, which is still 
black like coal. From this and other con- 
siderations Gillet concludes that oxidation 
does not disturb the general arrangements 
of carbon atoms in coal. This ‘ regenerated 
humic acid’ appears to consist of a homo- 
geneous (unitaire) material. It undergoes 
definite physical change (e.g., flocculation) 
under given pH conditions, and has definite 


weight (equivalent weight) in an acid reac- 
tion (par fonction acid). There are grounds 
for hope of rapid advance in this direction, 
namely in the further study of this material 
and its constitution. Professor Gillet re- 
marks that this is another story which must 
apparently be reserved until a later time. 


REFERENCES. 


1 Rey. Ind. min. 1938, Sept. 1. 

*La théorie des colloides de la houille. Rev. univ. 
Mines, 1929, 1 Sept. 

° Rev. univ. Mines, 1951, Feb. 

‘ ibid, 1949, Oct. pp. 338-351 ; Dec. pp. 436-452. 

5 ibid, 1946, April pp. 145-153 ; 1950, Jan. 

aad et Ind. C.R. 14th Congr. Chim. Ind. Paris, 


7 Bur. Mines, Rep. Investigat., 1950, No. 4662, March. 

* Bull. Soc. Chim. Belg., 1935, 44, 504. 

*Gillet, A. Three applications of treatment of coal 
with anthracene oil ; in work edited by University of 
Liége (Fac. des Sciences Appl.). G. Thone, editor, 
Liége, 1947. 

2° Indust. & Eng. Chem., 1950, Dec. 





2,4-D in Canada 

Canada’s largest city, Montreal, has 
begun its sixth successive year of campaign- 
ing against ragweed, the pollen of which is 
responsible for bringing misery to thousands 
of hay fever sufferers annually. A fleet of 
jeeps converted into sprayers are systematic- 
ally dousing weed-infested lots, playgrounds, 
golf courses and parks in the Montreal area 
with the selective hormone weedkiller, 2,4-D 
and will continue their work well into the 
autumn. 
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Synthetic Resin Glues 
Wider Application Possible 


|B renee recent years a number of adhe- 
sives have been introduced for making 
joints in aluminium alloys. Despite certain 
defects, such as poor resistance to tearing 
stresses, the strength of glued joints is suffi- 
ciently high to merit consideration of the use 
of adhesives in stressed aircraft structures. 
It has been claimed that the shear strength 
of glued lap-joints exceeds the strength of 
comparable riveted or spot-welded joints. 
The chief advantage to be gained from glued 
joints, however, would be not an increase in 
strength, but greater facility in the produc- 
tion of structures possessing a very smooth 
surface. Other advantages claimed are that 
glued joints are pressure-tight and since the 
adhesive layer is a non-conductor the possi- 
bility of electrolytic corrosion in joints 
between dissimilar metals is reduced. Apart 
from application in aircraft constructien, a 
reliable adhesive could be widely used with 
light alloys in many industries. 

Research work carried out under the direc- 
tion of the Ministries of Supply and Aircraft 
Production, now combined as the Ministry 
of Supply, has elucidated many problems 
associated with the development and behav- 
iour of synthetic resin glues. The main 
criticism of existing glues is that the tech- 
nique of joint-fabrication is critical and not 
suited to full-scale production. Since inspec- 
tion of all glued joints is virtually impossible. 
it is essential that the reproducibility of 
joints glued by production methods should 
be of a high order. With existing glues and 
techniques, however, much care is required 
even in the laboratory to make reliable 
joints. 


Betier Results 

Preliminary work in attempting to over- 
come these disadvantages has been described 
by W. J. Roff and K. W. Pepper.* The 
objective was not a glue of higher strength 
than those already available, but the develop- 
ment of glues and techniques which are 
simpler in application and more reliable in 
results. To this end, it was proposed to 





* Selected Government [Research Reports, Vol. 7. 
Adhesives. (Published for the Technical Information 
and Documents Unit off{the Board of Trade by 
HMSO). 


examine systematically the effect of each 
factor involved in the fabrication of joints. 

Many of the existing glues consist of mix- 
tures of a linear polymer, e.g., polyvinyl 
acetate or synthetic rubber, with a cross-link- 
ing resin, e.g., phenol-formaldehyde or urea- 
formaldehyde. Preliminary tests showed 
that a simple mixture of this type would be 
satisfactory for further study. This mixture 
consisted of equal parts by weight of an 
aqueous emulsion of polyvinyl acetate, and 
an aqueous solution of phenol-formaldehyde 
resin. It was thinned with methanol to a 
‘syrup’ of suitable viscosity. In later work, 
the aqueous emulsion of polyvinyl acetate 
was replaced satisfactorily by a solution of 
the polymer in aqueous methanol. The syrup 
could be spread evenly on clean aluminium 
strips and dried, on evaporation of the sol- 
vents, to a tacky film. If the coated strips 
were pressed together by hand at the tacky 
stage, then held lightly by clips and baked, 
good joints resulted. 


Test Difficulties 

Laboratory evaluation of any glue presents 
considerable difficulty. Even with wood 
glues, where the results of laboratory tests 
can be checked against experience gained 
from the performance of plywood, etc., over 
many years, completely satisfactory tests 
have yet to be developed. From a funda- 
mental point of view it would be desirable 
to use a test which measures a single pro- 
perty of the glued joint; e.g., static strength 
in pure shear. Even if it were possible to 
devise such a test, however, it is doubtful 
whether the results would have much signifi- 
cance when considering actual structures 
glued by production techniques, because only 
rarely in service are glued joints subjected to 
a single type of stress. A compromise was 
thus unavoidable, and for this investigation 
a simple lap joint, }in. by $in. in 1/10 in. 
duralumin, was chosen. 

The duralumin strips as received from the 
workshop were contaminated with traces of 
grease and with the oil used for cutting. In 
this condition they were unsuitable for use. 
Cleansing was found to be effective in im- 
proving joint strength, and of various treat- 
ments tested degreasing in trichlorethylene 
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vapour, followed by a chromic acid pickle, 
appeared to give the best results. 

The investigators studied the effects of 
variations in the composition of the syrup 
on joint-strength and on other properties of 
the glue, and also the effect of variations in 
the conditions of bonding. It was con- 
cluded that bonding temperature had a 
marked effect on the strength of joints made 
with the mixture of polyvinyl acetate emul- 
sion and phenolic resin. The proportion of 
polyvinyl acetate to phenol-formaldehyde 
had a major effect on the strength of the 
joints. Mixes of the two resins gave 
stronger joints than either of the resins by 
themselves, but a syrup containing 35 per 
cent vinyl resin gave anomalously low 
results. It was considered unlikely that 
reduction in joint-strength of the 35 per cent 
vinyl resin glue derived from reduced specific 
adhesion, since the effect was not observed 
in butt-joints, where the glue was subjected 
mainly to direct tensile stress. 

It would appear at first sight that the 35 
per cent vinyl-resin glue, although norma! 
in tension, is anomalously weak in shear. 
In practice, however, these two properties 
are usually closely related, and a more 
probable explanation lies in the fact that in 
tests on lap-joints, considerable tearing 
stresses are involved. An explanation of 
the anomaly must await more precise and 
detailed examination of the properties of 
cured films and mouldings of varied com- 
position. 

Apart from these instances of critical com- 
position and maximum temperature of cure, 
polyvinyl acetate/phenolic resin mixtures 
were shown to be tolerant to variations in 
conditions of joint fabrications. The values 
for failing loads were found to be relatively 
independent of the viscosity of the syrup or 
the atmospheric conditions at the time of 
its application. They were almost unaltered 
by likely variations in the thickness of syrup 
applied, in the age of the prepared surface 
or in the drying time used, and were but 
little affected by small changes in the tond- 
ing conditions or the interval between tond- 
ing and testing. 





Change of Address 


Since 28 July, 1951, the address of the 
Crack Pulverising Mills, Ltd.. formerly of 
49-51 Eastcheap, London, has teen ‘ Planta- 
tion House’, Mincing Lane, London, E.C.3. 
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Technical Manpower 


Reconstituted Committee 


HORTAGE of scientists and technologists 

in the United Kingdom is a matter that 
has been causing concern for some time. 
With the additional requirements arising 
from the defence programme the problem 
has become one of increasing urgency. 

To deal with the situation it has been 
decided to reconstitute the Technical Per- 
sonnel Committee, which under the chair- 
manship of Lord Hankey, dealt so 
successfully with questions of scientific and 
technical man-power during the war and in 
the immediate post-war period. 

Terms of reference of the new committee 
will be slightly wider than those of the 
original one. It will review the require- 
ments for scientists and engineers at home, 
and especially those arising from the defence 
programme, in relation to the available 
supply. Consideration will also be given to 
what can be done to meet certain overseas 
needs for people of the same type. 


Chairman Again 

Lord Hankey has agreed to serve as 
chairman of the reconstituted committee and 
other members will be :— 

Nominated by the Federation of British 
Industries: Sir Arthur Fleming, Sir Wallace 
Akers, and Captain A. M. Holbein; repre- 
sentative of the universities: Sir Edward 
Appleton: chairman of the University Grants 
Committee: Sir Arthur Trueman; represen- 
tative of science (nominated: by Lord Presi- 
dent): Professor S. Zuckerman; Treasury: 
Mr. S. L. Lees; Foreign Office: Mr. E. A. 
Berthoud; Colonial Office: Mr. R. A. 
Whittle; Board of Trade: Mr. S. A. ff. 
Dakin; Commonwealth Relations Office: 
Mr. A. C. B. Symon; Ministry of Labour: 
Mr. H. M. D. Parker; Ministry of Supply: 
Mr. W. D. Wilkinson; Lord President’s 
Office: Mr. E. D. T. Jourdain. The secre- 
tary will be Mr. A. J. S. James, Ministry of 
Labour. 


Outside Interests Consulted 
The commiitee will be empowered to 
invite representatives from other Govern- 
ment departments or outside interests to be 
present when matters of concern to them are 
being discussed. 
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Deformation and Corrosion 


Recent Russian Work on the Corrosion of Metals 


HE effect of deformation on the corro- 

sion of metals is of great practical impor- 
tance in view of the fact that deformation 
may frequently occur in the common pro- 
cesses of pressing, machining, or other 
operations on metals, including also varioi:s 
forms of heat treatment. E. M. Zaretskii 
has reviewed some of the general ideas and 
factors involved in a study of corrosion as 
affected by deformation, and described tests 
with various magnesium alloys, steel, copper, 
zinc, and aluminium, exposed to various 
forms of deformation and to different corro- 
sive media. (Zhurn. Prikladn. Khim— 
Journ. of Applied Chem.—1951, 24 (5), 477- 
484—May). 

He considers that so far there has been 
little systematic research in this field, 
although certain experimental data of 
Russian origin indicate that corrosion com- 
bined with tensile stress often. alter the 
picture of metallic fracture’? and that, gener- 
ally, deformation accelerates corrosion.* 
Some doubt is thrown on the comparison 
made by Evans between deformation and 
elastic compression and his view that there 
is an increase in potential energy.‘ It is 
thought to be generally known that corrosive 
processes in most cases may be defined not 
as a storing up or increase of potential 
energy, but rather as a series of repeated 
effects, of formation and solution in electro- 
lyte of oxide films with or without admix- 
ture of metal. 


Determining Factors 


Corrosion in association with deformation, 
on the theory of micro-elements (cells), is 
said to te connected with the following 
factors :— 


1. The nature or form of oxide films, in 
metals subject to deformation.—In deforma- 
tion there is breakdown of the protective 
oxide film, which affects resistance to corro- 
sion. In the course of time this film may 
reform on exposed parts to a greater or lesser 


degree. Generally the films on deformed 
metals are less perfect, more porous or 
cracked, and thus they are more easily 
broken down by corrosive media. As a result 
of such breakdown the inert or passive parts 
of the surface covered with a relatively thick 
oxidic film may become anodic; and this 
may occur in parts where the film has acted 
as cathode. If corrosion proceeds under 
predominantly anodic conditions then an in- 
crease in the area of anodic parts—due to 
deformation—leads to a corresponding in- 
crease in the rate of corrosion. The presence 
of cathodic conditions (or limits) will favour 
a reduced rate of corrosion after deformation 
at the expense of a reduced area of cathodic 
parts. 
Ohmic Resistance Decreases 


2. Reduced ohmic resistance of the micro- 


cells—Deformation is accompanied by 
break-down of ‘crystallites, leading to an 
increase in the number of micro-cells, 
decrease in the dimensions of the micro- 
electrodes, and a corresponding decrease in 
the ohmic resistance of the cells. 

3. Part played in deformation of micro- 
anodes and cathodes.—The relative degree 
of deformation of micro-electrodes depends 
on their plasticity, distribution and quantita- 
tive relation of structural constituents as well 
as the form and nature of deformation. Here 
it is well to note two extreme cases: if hard 
inclusions are distributed in a relatively soft 
matrix or basic phase then the basic consti- 
tuent will be preferentially deformed; but 
if the inclusions are sufficiently plastic then 
both these and the basic substance may be 
deformed. Parts adjoining boundary crystal- 
lites are deformed to a lesser degree than in 
the central or inner parts. This may lead to 
the formation of new micro-cells. 

4. Micro-cracks.—In deformation up to 
the point of fracture of the metal, micro- 
cracks are formed, as a result of which the 
surface in contact with the corrosive medium 
is augmented and corrosion is increased. 
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5. Effect of deformation in accelerating 
break-down of the supersaturated solid solu- 
tion.—Formation of new phases leads to the 
emergence of auxiliary micro-cells and a 
corresponding increase in the rate of corro- 
sion. Predominant break-down in bound- 
ary crystallites may involve a tendency to 
inter-crystalline corrosion.° 

This brief review of some of the principal 
factors involved in the corrosion of deformed 
metals indicates very clearly the complexity 
of the subject. 


Experimental 


The effect of residual tensile deformation 
On corrosion was studied with the magne- 
sium alloys MA-1, MA-8, and MA-3, zinc, 
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aluminium, copper, and iron, the chemical 
composition of which is given in the original. 
All were used as rolled, and corrosion was 
measured by the loss in weight and yield 
strength. In a succeeding part of this paper 
results will be reported in connection with 
the effect of deformation on the potential of 
metals and the working of a model micro- 
cell of an Mg alloy. Specimens for corro- 
sion and elongation (tensile) tests were as 
shown in Fig. 1. 
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Surfaces were prepared by degreasing and 
etching. In the case of Mg alloys the -rti- 
ficial oxide film was removed in a solution 
of chromic anhydride (CrO;). After etch- 
ing, and also after deformation, specimens 
were kept in a drier over roasted calcium 
chloride for 20-24 hours. In the corrosion 
tests the active surfaces of specimens was 
12 cm*. The non-worked part and ends were 
coated with adhesive (glue or the like) 
AK-20. 
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For each stage or degree of deformation 
no less than five tests (corrosion) were made 
in electrolyte of volume 20 litres at a tem- 
perature of 25°C. In order to maintain a 
constant pH of 6.8 a buffer mixture of 0.01 
mol. NaH:PO, plus 0.05 mol. NaOH was 
used. Usual duration of test was 24 hours. 
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Corrosion tests of the alloys were also 
made under atmospheric conditions for two 
years. In some of the tests, owing to the 
absence of definite results and to changes in 
the yield strength after corrosion at different 
stages of deformation, results are only given 
as loss in weight. 

Mg alloys.—Specimens were 1 mm. thick. 
degreased in standard triphosphate solution’ 
and immersed in 20 per cent chromic anhy- 
dride at 60°C. to remove the oxide film. 
After annealing at 420°C. for 3 hours, speci- 
mens were immersed in 10 per cent nitric 
acid for 4-1 min., and then deformed and 
weighed. Results are shown in Figs. 2-7 in 
the original, showing loss in weight in g/dm‘ 
(A) with increase in load, as percentage of 
yield strength 9,(B). Composition of the 
three Mg alloys was: MA-1, 1.68 per cent 
Mn only (balance Mg); MA-3, 5.63 per cent 
Al, 0.96 per cent Zn, and 0.33 per cent Mn: 
MA-8, 0.15 per cent Al, 0.35 per cent Ce. 
and 1.67 per cent Mn. In the case of MA-3 
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Figs. 2, 4, 6, are for 0.1 mol. NaCl solu- 
tion tests, while Figs. 3, 5, 7, are for atmo- 
spheric. 

The general conclusion for Mg alloys is 
that residual deformation either does not 
materially affect the rate of corrosion, or 
slightly increases resistance to corrosion, 
both in NaCI solution and in the open air. 
These alloys in fact show high resistance. 
After two years’ exposure in an industrial 
atmosphere the decline in yield strength of 
sheet material of about 1 mm. thickness was 
not more than 20 per cent for MA-3, 15 per 
cent for MA-8, and 5 per cent for MA-1 
(containing 1.68 per cent Mn only). Of 
course the effect of deformation depends on 
its form and degree and on the corrosive 
medium. Bobovnikov found® that lowering 
the temperature of rolling increased the 
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corrosion-resistance of Mg alloys in 3 per 
cent NaCl solution and sea-water sprays. 
References to the literature show too that the 
rate of corrosion of rolled Mg in solutions 
of NaCl or HCl does not depend on the 
degree of cold- or work-hardening.’ The 
same was found for MA-3 in distilled water 
after tensile deformation.” However, in 
some cases, lowered resistance to corrosion 
in dilute HCl is reported:” while in others, 
cold working, e.g., by scouring or scraping, 
resistance of the Mg-Mn alloys in sea-water 
was markedly raised.” ‘ 

The author also reports some of his own 
tests to show the effect of the corrosive 
medium and the nature of deformation. 
Specimens were cut from sheet Mg and alloys 
MA-1 and MA-3, etched in nitric acid, 
ground with emery No. 00, degreased with 
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acetone, and immersed in 0.1 mol. NaCl 
solution. It was found that grinding or 
polishing considerably increased the corro- 
sion resistance of Mg and alloy MA-1, but 
lowered that of MA-3. When tested in dis- 
tilled water Mg and MA-3 showed less loss 
in weight than unpolished specimens. This 
may explain the sometimes contradictory 
results obtained. 

The effect of deformation on the corrosion 
of magnesium alloys may be associated with 





A c 

“4F 
Te }° 
2:OF ie | to 
iii ih, 4'6 
1-8F ——— 414 

1-6P 
312 











° 20 40 60 80 B 


NaCl MA-8 
Fig. 6 


changes in the relative anodic and cathodic 
areas. If it be supposed that the corrosion 
of magnesium alloys takes place with 
cathodic areas or limits predominating,” then 
deformation, or the breaking down of the 
oxide film which plays the part of the 
cathode, increases the anodic area at the cost 
of the cathodic, causing a reduced rate of 
corrosion. In alloy MA-1 the oxide film 
evidently is easily reduced, so that the rate 
of corrosion in 0.1 mol. NaCl does not 
depend on deformation. The appearance of 
minima or maxima on the corrosion-deform- 
ation curve in open air tests must probably 








A Cc 
22 
mana 20 
1-Oh} w= =~ a,” 18 
. elaiatiieamataae hee 16 
eb 14 
ost eee | 
2) ~ 7!0 
° 20 40 60 80 B 
ATMOSPHERIC MA-8 
Fig. 7 


be associated with the protective properties 
of the products of corrosion forming on the 
deformed surface. 

[for References, see page 160 
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Substitution of Metals 


German War Research Valuable 


HE growing shortage of many metals is 

again directing attention to the possible 
substitution of alternative materials or 
methods of manufacture for those tradition- 
ally employed. Before and during the war 
the Germans were in the same position and 
showed great ingenuity in finding substitutes 
for such metals as tungsten, copper, tin, 
nickel and lead in a wide variety of jobs. 


TIDU Documents 


A wealth of information on German work 
on alternatives for non-ferrous metals and 
alloy steels is contained in intelligence re- 
ports and captured German documents. 
Some reports in English are obtainable either 
from His Majesty’s Stationery Office or from 
the Technical Information and Documents 
Unit of the DSIR, Lacon House, Theo- 
bald’s Road, London, W.C.1. Photocopies 
of German documents can also be obtained 
from TIDU, which, in addition, offers a 
translation service for organisations having 
staff with no knowledge of technical Ger- 
man. A survey of the literature on this 
important subject has just been published 
for the Technical Information and Docu- 
ments Unit by His Majesty’s Stationery 
Office.* 

In order to avoid the use of scarce metals 
the Germans were forced to make significant 
changes in the compositions of many alloy 
steels. The outstandingly scarce alloying 
element was nickel, but molybdenum had to 
be reserved exclusively for high-speed steel 
for tools. In the structural fields chrom- 
ium-molybdenum steels were replaced by 
chromium-vanadium and manganese-vanad- 
ium. Tungsten was available for tool steel 
and other essential purposes, but very little 
cobalt or columbium was to be had. 
Chromium became so scarce as to require 
careful control of its use and its full recovery 
from scrap. Methods were devised to mini- 
mise the loss of this metal in the furnace 
operation and produce minimum slag volume 
with consequent loss of chromium in the 
slag, attention also being devoted to the 


* A Bibliographical Survey of the Development and 
Use of Substitute Materials for Non-Ferrous Metals and 
Alloy Steels in Germany, Report No. RMS-2. 1s. 6d., 
(by post 1s. 74d). 


reduction of chromium oxide in the slag 
during the final stages of refining. At 
Krupps, for example, the slag was treated 
by additions of aluminium or granulated 
ferro-silicon. 

The broad picture seems to be that at 
first, when nickel was scarce, chromium- 
molybdenum and chromium-molybdenum- 
vanadium steels were employed. Next, as 
molybdenum supplies became more difficult, 
the former steels were largely replaced by 
chromium-vanadium and manganese-vana- 
dium steels. When chromium, too, became 
scarce, this problem in turn was overcome 
by increased use of manganese steels to- 
gether with higher silicon contents. 

Owing to shortage of alloys the use of 
stainless steels in Germany was restricted to 
essential applications. The use of com- 


* pound sheets (mild steel backing and stain- 


less steel surface) grew considerably during 
the war as a result of the general shortage 
of alloys. Such sheets with a stainless sur- 
face on either one or both sides were pro- 
duced down to a minimum total thickness 
of 3 mni. The advantages claimed were 
economy in alloys, strength combined with 
resistance to chemical attack, and ease of 
fabrication. These compound sheets were 
manufactured by the pack method, in which 
the mild steel slabs and _ stainless steel 
sheets, after the faces had been ground, were 
placed together, the edges being welded up. 
The pack was provided with a hydrogen 
atmosphere between the surfaces to ensure 
that no oxidation took place, and was then 
heated to rolling temperature and rolled in 
an ordinary plate mill. According to Krupps 
technicians, these compound sheets were no 
cheaper to produce than solid sheets of 
stainless steel, but were sometimes cheaper 
to fabricate. 


High Speed Steel Substitutes 


Before the war the standard 18/4/1 high 
speed steel was replaced by the following 
alloys: 

C WwW Cr Vv Mo 

0.80 9.50 4.50 1.50 0.50 

0.85 11.00 4.50 2.50 0.50 

1.40 11.50 4.50 2.50 1.00 
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In October, 1944, the following composi- 
tions were in use: 


WwW Cr Vv Mo Co 
7.5/8.0 3.5/4.0 1.8/2.0 0.3 nil 
2/05 35/40 22/25 23/25. ail 
9.0/10.0 3.5/4.0 2.5/2.7 0.3 nil 
9.0/10.0 4.0/4.5 1.9/2.2 nil 2.5/3.0 


The use of either nickel.or molytdenum 
in light armour plate having been forbidden 
by the German Government, Roéhling used 
a simple chromium-silicon steel, but when 
the alloy situation became more critical the 
chromium content had to be _ replaced. 
Experiments were conducted at the Hard 
Armour Metal Research Association, Berlin, 
with the objective of producing armour 
plate from materials such as titanium car- 
bide by bonding this hard substance with a 
ductile metal. 

The most notable feature of the specifi- 
cations covering alloy steels for arms was 
the complete absence of molybdenum, 
except for gun barrels and for the controlling 
rollers in machine gun 42. Although nickel 
appears in a number of specifications, it 
was eliminated for all gun tubes of 105 
mm. and under, except in the specification 
for the breech end of the inner tute of the 
88 mm. anti-tank gun, where 0.9/1.1 per 
cent was permitted. In the gun tubes above 
105 mm. up to and including 210 mm., the 
nickel specified was also 0.9/1.1 per cent. 


Diffusion Processes Developed 


The Germans also did a_ considerable 
amount of work on the development of 
diffusion processes for the surface impreg- 
nation of ferrous articles with either alumi- 
nium or silicon. A process for surface impreg- 
nation with aluminium was used on a com- 
mercial scale, largely in order to provide 
increased resistance to oxidation at 
elevated temperatures. Much research was 
carried out on the surface impregnation of 
ferrous articles with silicon for the same 
purpose and also to provide increased 
resistance to corrosion and wear. At one 
works the principal articles so treated were 
carburising boxes, superheater and _ recu- 
perator tubes, and return bends for super- 
heaters. The boxes were said to have five 
times the lives of untreated ones. The 
quality of steel generally contained 0.10-0.20 
per cent carbon, the carbon content being 
preferably below 0.25 per cent due to the 
fact that the articles treated were usually 
fabricated by welding. 
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Stainless steel of the 18/8 type was also 
treated to increase its resistance to furnace 
gases containing sulphur. Cast iron did not 
respond to the process. The protection 
afforded to articles by this treatment was 
reported to be satisfactory up to 950°C. 
Atove this temperature there was a ten- 
dency to diffuse outwards through the coat- 
ing and dark spots of scale appeared in the 
tube. 

During the war years the shortage of tin 
had a very marked restrictive effect on 
German tinplate production. Although 
hot-dipped tinplate continued to be manu- 
factured on a reduced scale and a new plant 
for electro-tinplate was installed, the main 
effort was directed towards the development 
and perfection of techniques for producing 
surface coatings for steel. Much informa- 
tion on this important field of research is 
contained in reports which can be inspected 
at TIDU. 


Aluminium-Coated Iron 


Substantial economies also resulted from 
the development of a special aluminium- 
coated iron. Research on this material 
started in 1938 as a by-product of work in 
progress at that period on high-grade iron 
as a substitute for nickel. Indications of the 
favourable effect of certain aluminium con- 
tent on pure iron led to experiments with 
commercially available aluminium-coated 
iron sheets, used at that time for the pro- 
duction of such articles as cigarette boxes. 
Subsequently the manufacture of this 
material was adjusted to the special require- 
ments of radio valve applications, for which 
a zinc-free aluminium was desired. 

The outstanding characteristic of the 
material developed is that its surface changes 
from a normal aluminium brightness to a 
very dull, dark grey colour on being heated 
to 600°C. in a vacuum, and to a slightly 
lesser extent when heated in air. This sur- 
face was claimed to be an excellent black 
body radiator, comparable to a_ soot- 
blackened surface. Due to a roughening of 
the surface, gas was absorbed rather than 
liberated during the process of turning black. 
Several types of aluminium-coated sheets 
were developed and were extensively used 
for the production of radio valves. 

The type most commonly used was 
manufactured by a cold rolling process, in 
which the iron and aluminium sheets, after 
being cleaned, were rolled together under 
such pressure that the consequent local 
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heat welded the sheets together. If the 
pressure and resulting deposition were too 
strong, the temperature would exceed 
600°C. and formation of FeAl; would 
occur. An oxygen-containing iron and a 
silicon-containing aluminium were needed to 
raise the temperature sufficiently to make 
soft annealing possible for later working, 
since the use of a normal soft iron and un- 
alloyed aluminium would have lowered the 
combining temperature to 430°C. When the 
material is soft annealed at 550-580°C. an 
aluminium oxide layer is formed, which, if 
especially strong, gives the impression of a 
varnish cover. This oxide cover gives the 
subsequently formed FeA\1,; a less dull and 
dark surface, and is therefore brushed off 
on one side by steel brushes. 

Another interesting substitution in the 
radio valve industry was the use of thorium 
plated parts, Telefunken being probably the 
only firm in the world to make thorium 
powder into sheets, rod and wire. This 
powder was purchased from a German sup- 
plier and contained at least 97 per cent 
thorium metal and usually 98-99.5 per cent 
total thorium. The chief impurities were 


oxygen (as thoria), calcium, iron and soda. ’ 


The iron content was generally about 1 per 
cent, which was regarded as the maximum 
permissible for the production of rod or 
sheet. Calcium oxide was less desirable 
than iron, and for consistently good results 
in working the metal should not exceed 
0.05 per cent. 


Thorium Deposition 


The process employed for coating valve 
components was the cataphoretic deposition 
of thorium. The material used was a paste 
made from thorium powder, pure methanol, 
acetic acid, nitric acid and aluminium 
nitrate. In order to obtain'a uniform coat- 
ing the metal had first to be annealed in a 
stream of hydrogen to clean the surface. 
Soldered parts were annealed at 800°C. and 
welded parts at 1,000°C. for 10 minutes. 
Deposition was carried out either in a getter 
automatic machine or in a separate cata- 
phoretic apparatus. The anodes were made 
of iron or nickel and were as nearly as 
possible of the same profile as the parts to 
be treated, which formed the cathodes in 
the bath. After deposition the parts were 
subjected to a blast of hot air in order to 
spread any paste adhering from the bath 
evenly over the surfaces and so dry the 


THE CHEMICAL AGE 


4 August 1951 


deposits. Drying had to be done carefully, 
especially in the case of iron parts. Care 
had also to be taken during the coating pro- 
cess that the anodes of the bath were con- 
tinually kept free from adhering thorium. 


The pastes used for the cataphoretic bath 
were inflammable and the fire risk was in- 
creased by the presence of combustible 
thorium powder mixed with methanol. 
Deposition was therefore carried out in 
glass containers under a tin box and each 
container was provided on its upper flange 
with a circular tube having several holes in 
its circumference and connected to a carbon 
dioxide bomb. By means of this tube the 
bath could immediately be enveloped in a 
screen of carbon dioxide should fire occur. 
After deposition all parts were sintered in 4 
vacuum furnace. 


Thorium Powder 


Thorium powder machines very well, and 
parts with complicated profile can be 
accurately produced from rod or bar. 

Other fields covered by TIDU’s biblio- 
graphical survey include substitute materials 
for bronze and white metal bearings, substi- 
tute materials for electric cable covers and 
sheaths, food cans and containers developed 
to avoid the use of tin, substitute for tungs- 
ten in sintered carbides for tipped tools and 
dies, and steel cartridge cases to replace 
brass. 





Deformation and Corrosion 


continued from page 155} 
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Work of the Tin Research Institute 


New Equipment Installed at Greenford 


ESEARCH work at the Tin Research 

Institute, Greenford, Middlesex, was 
slightly hampered in the early part of 1950 
as a number of the laboratories were out of 
action for some months owing to building 
operations. 

Nevertheless progress made during last 
year and reviewed in the ‘Report on the 
Work of the Tin Research Institute, 1950,’ 
is quite satisfactory. 

Study of the electrodeposition of tin-alloy 
coatings was continued. A notable achieve- 
ment was the invention of a tarnish resistant 
tinish consisting of 65 per cent tin and 35 per 
cent nickel, examples of which were on view 
when the institute’s new laboratories were 
opened by the Duke of Gloucester on 31 
May this year (THE CHEMICAL AGE, 64, 881). 
Arrangements have been made for the 
nstallation of two pilot plants in England, 
four in Holland, and two in the U.S.A. 

The laboratory has been engaged in ser- 
vicing the large number of users who have 
installed the tin-zinc plating process during 
the year. This plating has also made excel- 
lent progress in America. 

Adoption of this relatively new use of tin 
has been stimulated by the shortage of cad- 
mium, and tin-zinc plating is already 
regarded as a satisfactory and relatively 
cheap substitute for cadmium plating. Wider 
uses are expected to follow as the special 
qualities of the coating become known. 





Tin-nickel alloy plating being carried 
out on an industrial scale 


vu 





Setting up on an Underwood 
bearing testing machine 


Most of the heavy constructional work 
was completed for the installation of a cir- 
culating electrolyte cell to be used as a mode! 
for studying the effect of annealing, cleaning 
and plating conditions on electro-tinplate 
manufacture. 

Studies of the thiocyanate test for tinplate 
were continued, and discrepancies formerly 
noted between results in different labora- 
tories were traced to sampling procedure. 

Five rotating-load fatigue machines de- 
signed to obtain data on the fatigue proper- 
ties of bearing alloys not only at ordinary 
temperature but also within the range of 
service 


temperatures (100-150°C.), were 
installed. 
Underwood bearing testing machines, 


awaited for some time, were set up during 
the year, but preliminary trial runs revealed 
that further modification of design was 
necessary. The influence of small additions 
of indium on the hardness, fatigue strength 
and microstructure of tin-base bearing alloys 
was investigated. 

The main work on bronze was the design- 
ing and erecting in the laboratories of a 
machine for the semi-continuous casting of 
bronze bars up to 14 in. in diameter and 
10 ft. long. 

Some work was carried out on the corro- 
sion of electrodeposited zinc, cadmium, tin- 
zinc alloy, tin-cadmium alloy. and tin, by the 
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organic vapours evolved from some insu- 
lating materials in electrical apparatus. Tin 
was found to be outstanding in its resistance 
to corrosion in this way. 

A method had been devised of assessing 
the degree of adhesion of lacquers or paints 
to tinplate or other surfaces, and had been 
incorporated in the draft of the British 
Standard Specification for Laboratory Per- 
formance Tests for Protective Schemes. 

Available methods of chemical analysis 
of tin bronzes were reviewed in detail, and a 
selection made of the most suitable methods 
from the point of view of accuracy com- 
bined with reasonable speed and a minimum 
of manipulation. A similar study of the 
methods of analysis of tin ingots is now in 
progress. 

Owing to the high degree of purity of 
some commercially available tin metal, 
particular importance is attached to the 
determination of ‘ blanks’ in the chemical 
reagents used. For example, it was found 
that special precautions were necessary in 
the determination of sulphur, which is 
present in some grades of tin in amounts 
less than 0.001 per cent. 

The use of the polarograph has been 
extended to the determination of tin in 
canned foods. A _ further instrumental 
method of analysis which had proved of 
value was that of amperometric. titration 
which had been adapted to the determina- 
tion of fluorides in the tin-nickel alloy 
plating solution. 

Commendable progress has been made by 
the institute’s technical service organisations 
abroad. Tin Research Institute, Inc., in the 
U.S.A., completed the first full calendar year 
of its existence with over 500 technical 
inquiries dealt with. Centre d’Information 
de l’Etain handled an increased number of 
inquiries from Belgium and France and has 
published French translations of a number 
of the institute’s publications. 

Technical service in Holland, previously 
provided by courtesy of the Billiton Com- 
pany is now organised as Technisch Infor- 
matie Centrum voor Nederland under Baron 
van Voorst tot Voorst. 





Chrome Ore Held Up 
Six shipments of chrome ore due to be 
delivered to this country and the U.S. from 
South Africa have been cancelled, it is 
reported, due to a go-slow strike by South 
African railway artisans. 
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Silicone Varnishes 
Overseas Research Reports 


HE Technical Information and Docu- 

ments Unit of the DSIR (Overseas 
Research Reports Department) at Lacon 
House, Theobalds Road, London, W.C.1. 
announce the receipt of microfilm reports of 
research carried out in America in 1947 and 
1950. The subjects of the reports are the 
development of an_ air-drying _ silicone 
varnish or lacquer (four reports—1947-8), 
and stress-strain and elongation graphs for 
aluminium alloy 75S-T6 sheet (1950) (Ref 
No. O.R.R.188/51.) The first report of the 
former contains an outline of -the method 
of approach to the problem and a survey of 
the literature on silicones, with titles and 
authors of references. Report No. 2 con- 
tains a compatibility study of silicone resins 
with other organic resins, using such rein- 
forcing resins as polystyrene, PVA, isobutyl! 
methacrylate polymer, melamine and urea- 
formaldehyde. 

Report No. 3 describes how an air drying 
silicone was formulated using ethyl cellulose 
and an acrylate together with various D.C. 
silicone resins as basic ingredients. These 
silicones have the unusual properties of air 
drying rapidly. Their brittleness was over- 
come by the incorporation of 2.5 per cent 
of dimethyl phthalate and 2.5 per cent of 
diethyl phthalate. The film thus formed was 
tough and flexible. The catalyst study was 
continued ‘employing acetyl peroxide solu- 
tion in dimethyl phthalate. It is recom- 
mended as a catalyst for the polymerisation 
of monomeric materials. The effects of the 
catalyst on various materials are summarised 
in a table. 

In the final report progress made in the 
development of an air-dry silicone varnish 
or lacquer, is discussed in four sections. 
Section I deals with the addition of fungi- 
cides to an ethyl cellulose, acryloid, sili- 
cone system, in order to render the final 
film resistant to fungus growth. The test 
methods employed are described in section 
II. The compatibility data obtained 
throughout the investigation are summarised 
in section III, and section IV gives the 
formulations and the properties of the films 
after five months’ indoor exposure. The 
formulations prepared yielded films which 
have properties inferior to a cured silicone 
system. 
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Polymer Breakdown 


American Investigations 


HE report, in microfilm form, of investi- 

gation by the National Bureau of 
Standards into polymer degradation in 1949 
has recently come to hand at the Technical 
Information and Documents Unit of DSIR 
at Lacon House, Theobalds Road, London. 
W.C.1. 

The investigation was undertaken to deter- 
mine the mechanism of degradation of 
certain types of polyamides. Several 
methods of attack utilising the most modern 
tools of science were used. Films of the 
polyamides were exposed to heat, ultra- 
violet radiant energy and different atmo- 
spheric conditions. The degradation vro- 
ducts were collected in some cases, and 
analysed by mass spectrometric techniques. 

The unexposed and exposed specimens 
were examined by the following techniques 
to obtain information concerning the 
changes in chemical and physical structure 
of the polymer: infra-red absorption, ultra- 
violet absorption, viscosity of solutions, 
measurement of dielectric constant and dissi- 
pation factor, photomicrography, X-ray 
diffraction, electron microscopy, electron 
diffraction, and effect of organic liquids. In 
addition, pyrolysis studies were made, and 
some physical properties were determined. 
The results are said to show clearly that no 
single method gives a complete picture, but 
that the results from several of the methods 
give an insight into the degradation mechan- 
ism. 

Loss of Water 

Polyamide molecules are relatively un- 
affected by exposure to moderate tempera- 
ture (60°C.). But loss of water and other 
volatile materials may cause changes in 
physical properties. The effects of exposure 
to ultra-violet radiant energy are more pro- 
found, including degradation of the poly- 
amide molecule as well as loss of water and 
other volatile materials which act as plasti- 
cisers. 

The results of the investigation show that 
the general course of the degradation of 
polyamides is as follows: 

(1) The polymer molecules break at the 
C-N bond of the peptide group, creating 
smaller polymer molecules with the same 
unit of chemical structure. The fragments 
broken out are evolved as carbon dioxide, 
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carbon monoxide, water, and hydrocarbons. 

(2) The degree of crystallinity or local 
order changes. This includes hydrocarbon 
packing, dipole rearrangement, hydrogen 
bridging, and other types of molecular 
orientation and secondary bonding among 
the polymer molecules. 

(3) The amount of strongly bound water 
or organic liquids changes. These materials 
are probably bound by hydrogen bridging 
to the oxygen of the peptide group or some 
other associated molecular complex. They 
act as plasticisers for the polyamides. 

The investigation was made with the co- 
operation of 17 co-authors. A list of 116 
references, and a 3-page article on ‘ Degra- 
dation of Plastics’ by F. W. Reinhart, of 
the National Bureau of Standards, are 
included in it. 





Iron and Steel Returns 


INFORMATION on which the allocation of 
steel can be based is required by the Minis- 
try of Supply and an Order has been made 
by the Minister (Mr. G. R. Strauss) calling 
for returns of iron and steel consumed 
during the first half of 1951, corresponding 
stocks, and estimated requirements for the 
following nine months. 

The Order calls for two returns. Return 
“A” is required if an undertaking consumed 
25 tons or more of non-alloy iron and steel 
in the half year. A separate return is 
needed of all the iron and steel, including 
alloy iron and steel, consumed and held in 
stock in each of the undertaking’s works and 
stockyards. Return ‘B’ is required if an 
undertaking consumed either five tons of 
alloy iron and steel or 1,000 Ib. of high speed 
steel in the half year. A separate return is 
needed of all the alloy iron and steel, includ- 
ing high speed steel, consumed and held in 
stock at each of the undertaking’s works 
and stockyards. 

Returns are not required from works using 
iron and steel only for the main processes 
of iron and steel manufacture; for iron cast- 
ings other than alloy iron castings; or from 
scrap merchants, stockholding or distributing 
merchants; or from warehousemen. All 
returns must be made in duplicate, not later 
than 22 August, 1951. 

Allocation schemes will be introduced as 
soon as possible for alloy steel and for all 
other steei—including sheet steel and tin- 
plate. which are already allocated. 
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Publications & Announcements 


MESSRS. Griffin & Tatlock have just 
brought out two pamphlets, one on super- 
fractionation apparatus and one a souvenir 
catalogue commemorating the 125th _ birth- 
day of the firm and describing their 
exhibits at the British Industries Exhibi- 
tion. The booklet on super-fractionation 
apparatus describes laboratory fractionating 
apparatus in commercial production in this 
country. Two types of column are 
described, both developments of the Anglo- 
Iranian Oil Company early in the war, and 
the company believe it to be the most com- 
prehensive booklet of its type to be 
published in this country. The types of 
column described are the 18 in. by 17 mm. 
column and the 5 ft. by 20 mm. column 
(length by diameter of packed section). 
New column packings are also described. 
* * * 


A USEFUL instrument for the rapid 
estimation of heat loss and gas content of 
flue gases is the Kelvin Klinkhoff Type 
Lossmeter with flue gas analyser. Measure- 
ment of gas content by the Flue Gas 
Analyser, say the company, is continuous 
and accurate, and can be arranged for at 
any required position. The instrument 
provides the basic information necessary, 
so that where the fuel content is known, 
the air/fuel ratio can be maintained to 
ensure complete and efficient combustion 
by the measurement of CO + H:. Ambient 
temperature errors have been eliminated. 
A close indication of the losses being 
carried away in the flue gases can also be 
provided by the addition of the Lossmeter, 
in which the relationship of gas content to 
temperature of the uptake gases enables a 
quick visual reading of the analysis to be 
taken. 
* « + 

‘OIL for Britain’ an illustrated booklet just 
issued by the Esso Petroleum Co., Ltd., des- 
cribes vividly the planning and c nstruction 
of the new Esso refinery at Fawley, near 
Southampton. now nearing completion, 
while it also demonstrates the important con- 
tribution which this refinery will make to 
Britain’s overall petroleum economy. From 
the striking illustration on the cover the 
photographs throughout the booklet provide 
dramatic evidence of the magnitude of the 
undertaking. 


AMONG several recent publications issued 
by the Metropolitan-Vickers Electrical 
Company, Ltd., of Manchester, is a leaflet 
on vacuum pumping equipment, the type 
of pump described being the ‘* Metrovac’ 
Oil Diffusion Pump Type O3B. This 
pump operates on the diffusion principle 
and employs Apiezon low vapour-pressure 
oil as the working fluid. The body of the 
pump and the water jacket are constructed 
from a non-corrodible alloy, while the oil 
reservoir below is made of copper to pro- 
vide high heat conductivity. Other publica- 
tions issued by the firm cover such subjects 
as hydrogen coolers for turbo-type genera- 
tors, flameproof switchgear, etc. Copies 
may be obtained from the firm at Trafford 
Park, Manchester, 17. 


ok K * 
BRITISH Drug Houses, Ltd., have recently, 
published a new June, 1951, edition of the 
priced catalogue of B.D.H. Laboratory 
Chemicals and Testing Outfits. Owing to 
the exceptional conditions at the moment 
the company point out that the prices. 
although up-to-date to May, 1951, are 
entirely without engagement, but they pro- 
pose to issue price list amendments from 
time to time for the convenience of purchas- 
ing departments. The catalogue contains 
five sections devoted to laboratory chemicals. 
reagents for specific purposes, amino-acids, 
indicators, and a miscellaneous section deal- 
ing with dyes for microscopic work, technical 
purposes, and food and confectionery, wet- 
ting agents, etc. 

* * * 
A COMPREHENSIVE pamphlet on ‘ Kee- 
bush ’"—an acid-resisting constructional 
material manufactured by the Kestner 
Evaporator and Engineering Co., Ltd— 
describes the many applications of this 
versatile plastic. A thermo-setting plastic 
constructed from special phenol resin and 
chemically inert fillers, it possesses high 
mechanical properties and extremely good 
chemical resistance, and the company 
describe the many different pieces of 
equipment in which ‘Keebush’ is incor- 
porated. These include storage tanks, 
laboratory type filter presses, steam in- 
jectors, etc. Several objects using the 
plastic were on view at the British Plastics 
Exhibition recently. 
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CHEMISTS in the textile and associated 
industries who want to know something 
about textile design and fabric structure will 
find instructive ‘Elementary Textile Design 
and Fabric Structure’ by John Read, F.T.L, 
recently revised and enlarged from _ its 
original edition in 1931. It is aimed parti- 
cularly at those interested in cotton fabrics. 
and deals with the fundametal weaves re- 
quiring one warp and one weft. It is as 
much an exercise-book as a text-book on 
fabric structure and is obtainable from The 
Textile Institute. 


* « * * 


| RICHARD SUTCLIFFE, Ltd., announce the 


introduction of a new product—the ham- 
mock idler (Provisional Patent No. 24796/49) 
—which is a type of belt support developed 
to improve the life of conveyor belting and 
designed to produce a unit which has a 
greater efficiency than the standard three or 
five pulley type of idlers. It may be used 
anywhere along the run of conveyor installed 
underground or in industry. 

The design enables the belt to adopt its 
natural curve when loaded with material. 
The trough is dependent upon the quantity 
carried and can be adjusted for materials 
with different specific gravities. The adjust- 
ing trough decreases the spillage and the 
design is such that any tendency of the load 
to be on one side of the belt is quickly 
corrected. 

The rubber tube roller is designed to 
stand up to abrasive material and continual 
flexing due to variation in load. Although 
all impact due to heavy loads is easily ab- 
sorbed, the hammock idler is not intended 
for heavy duty at loading points. 


* * * 


INCREASED shortage of steel and conse- 
quent difficulties of plant replacement em- 
phasises the need for reducing the damage 
caused by corrosion in the chemical and 
allied industries. A step towards the effec- 
tive check of corrosion is selection of 
chemical resistant paints for exposed iron 
and steelwork. One of the most effective 
modern protective coatings is chlorinated 
rubber-based paint. A new leaflet issued by 
Tretol, Limited, one of the first firms in 
England to make this type of paint, draws 
attention to the effectiveness of Tretol 
chlorinated rubber paint in industries where 
acids, alkalis and other chemicals are ex- 
tensively used. 


D 
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The Stanton Ultramatic Balance 


A NUMBER of advanced features are in- 
corporated in the new Ultramatic aperiodic 
auto-loading analytical balance shown by 
Stanton Instruments, Ltd., at the recent 
British Instrument Industries Exhibition at 
Olympia, London.> Weight application 
in the new balance is_ instdntaneous 
by pre-selection from a control panel placed 
at the base of the balances, inclined at an 
angle for easier manipulation from the 
sitting position of the operator. The ‘ Pre- 
selector ’ weight loading device is interlocked 
with the beam release mechanism so that 
weights cannot be moved while the beam is 
swinging. Through this device weights are 
pre-selected and they cannot therefore be 
thrown off through the careless turning of 
the selection dials. 
* . * 
* SULPHUR—-vital rubber chemical,’ is the 
title of an article by R. F. Reynolds, 
A.R.LC., A.LR.L, chief chemist of the 
Andre Rubber Co., Ltd., in the current issue 
of ‘torque’ (Vol. 1, No. 9), quarterly 
journal of Silentbloc, Ltd., and the Andre 
Rubber Co., Ltd. The author explains 
simply how the basic process of vulcanisa- 
tion depends on sulphur and gives a formula 
to illustrate the make-up of a typical high 
performance mechanical rubber of medium 
hardness. 
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Glycol Extracts Lignin 

A NEW solvent pulping process being 
developed by the Weyerhaeuser Timber Co., 
of America, using triethylene glycol, success- 
fully extracts the lignin complex in wood, 
seperating it from the cellulose, and results 
in higher yields of strong-fibred pulp. 
Recovery of the lignin complex also elimin- 
ates a disposal problem and puts a former 
unsatisfactory end-product to good use. 


The process is simple—consisting of cook- 
ing wood chips in a digester with the glycol 
to which small amounts of AICI, are added 
as catalyst. Defibration with this added is 
done at atmospheric pressure and at under 
250°C. Centrifuging separates the pulp from 
the extract, and addition of water to the 
lignin extract precipitates the lignin complex. 
Both pulp and lignin are washed counter- 
currently with water to remove solvent, and 
the dehydrated glycol is recycled to the 
digester. 


Ninety-five per cent recovery of the glycol 
is the key to economic operation, and the 
increased cost of triethylene glycol is offset 
by the value of the lignin—this can be used 
for adhesives or as a hard board binder— 
and the increase in pulp production. 


The lignin recovered is better quality than 
from other processes, since it contains only 
traces of carbohydrates and there is there- 
fore no* danger of condensation occurring. 
Pulp yield is 5 per cent higher than with 
other processes, it is lighter in colour, easier 
to bleach, and the paper made from it is 
stronger, as the hemi-celluloses in the wood 
are not hydrolysed appreciably. Also, short- 
fibred woods can be used for paper-making. 





Recovery of Chromic Acid 


THE Pfaudler Co., of Rochester, U.S.A., 
has installed five units for the recovery of 
chromic acid from electroplating bath rinse 
water by direct evaporation. This not onlv 
conserves chromium, but eliminates a poilu- 
tion problem common to many plating 
works. It also cuts costs by salvaging water 
as well as acid. The process can be used 
wherever. relatively pure but dilute solutions 
of chromic acid are formed. 


Wash water with 1-6 oz. of acid per gallon 
is concentrated back to plate strength (30-50 
oz. per gallon) in a batch still under a 
vacuum of 26 in. mercury, at about 125°C. 
Entrained particles are caught and returned 


4 August 1951 


to the still by a cyclone separator. Conde 
sate is re-usable distilled water. The sti 
—in sizes up to 3,000 gallons—is lined witl 
resistant glass, with most other parts mad 
from type 316 stainless steel, and has pai 
for itself, say the company, within si 
months. Previously acid was discarded a 
the rate of 2.5 tons per month. Effluent ha 
now been cut from 55 ppm. to 6-7 ppm. 


Physiks For All 


THOSE who have watery humours or thé 
falling sickness or wind in the stomachs| 
and do not know what on earth to do about 
it should buy the latest publication of 
Messrs. Hutchinson & Co., without delay. 
This exhaustive book, readily slipped under- 
neath the doublet, tells in detail how to cure 
all these things and a great many more. The 
growth of penicillin and streptomycin have, 
of course, rather put things like Cloud-berry, 
Fox-glove and St. John’s Wort in the shade 
recently, but then the ‘English Herbal of 
Physical Plants ’°—an abridged reproduction 
of the English portion of ‘The Compleat 
Herbal of Physical Plants’ published in 
1694—lists a large number of diseases of 
which the B.M.A. has doubtless never heard. 
No known remedy exists to-day, we feel 
sure, for erosion of the guts, but flowers of 
Fenugreek—a herb well-known to inveterate 
curry-makers—mixed with the juice of 
Smallage and two pugils of rye bran are pres- 
cribed as an excellent cure for this and other 
equally noxious diseases. The publication 
we refer to has, it is true, been out of print 
for a considerable number of years, but 
sceptics allergic to medicine bottles and the 
iike will not find anything to grumble about 
on this count. One short word of caution, 





as uttered by Mr. Pechey himself— it is very 
hazardous in many cases to administer 
physik without the advice of physician.’ 


You have been warned. Price 3s. 6d. 





New. Directors 


Babcock & Wilcox, Ltd., announce that 
Sir FREDERICK LEITH-ROSS and M. JEAN 
Louis have been elected directors. Sir 
Frederick, who after long service at the 
Treasury, held the post of economic adviser 
to the Government from 1932-1946, was 
recentiy appointed to the board of the 
National Provincial Bank. M. Louis is 
president of the Société Francaise des Cons- 
tructions, Babcock & Wilcox, Paris. 


—_ 
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Move to New Factory 

A wide range of indicating, recording and 
controlling pyrometers is now being made 
for the chemical, metallurgical, rubber and 
other processing industries by the Industrial 
Pyrometer Co., Ltd. Such satisfactory pro- 
gress has been made since the company’s 
formation five years ago, that to satisfy 
increasing demands it will move into a new 
5,000 sq. ft. factory at Gooch Street, Bir- 
mingham, towards the end of next month. 
Success is largely attributed to progressive 
design in conjunction with standardisation of 
parts. 


Drainage of Trade Premises Committee 

The first meeting of the Committee ap- 
pointed by the Secretary of State for Scot- 
land to consider the drainage of trade pre- 
mises was held on 23 July, when it was 
decided to meet industrial and other interests 
concerned. The terms of reference of the 
Committee are ‘to consider on what condi- 
tions and subject to what financial arrange- 
ments, industry should be entitled to 
discharge trade waste waters and effluents 
into local authority sewerage systems; and to 
make recommendations.’ Anyone desiring 
to submit evidence should communicate with 
the secretary, Department of Health for 
Scotland, St. Andrew’s House, Edinburgh 1, 
before 30 September, 1951. 


Changes in Export Control 

Alterations in export licensing regula- 
tions affecting a number of chemicals are 
announced by the Board of Trade as from 
1 August. From that date licences will be 
required for the export to any destination 
of indium and its compounds, phthalic acid 
esters, and p-chloronitrobenzene. 

Licences will be required for the export. 
to any country other than the Common- 
wealth (excluding Hong Kong), Irish Repub- 
lic, and U.S.A., of boron carbide, certain 
carbon powders, aluminium and its alloys in 
additional forms, calcium metal, certain 
types of chemical process vessels, specified 
pumps and parts, chucks, expanding arbors 
and collets, dynamometers, certain types of 
furnaces, and certain synthetic organic 
chemicals of the kinds used in flotation. 


Sodium Nitrate Price 


The price of Chilean nitrate of 


soda 
(industrial), crystal and granulated 97-98 per 
cent for six-ton lots delivered nearest station 
has been raised from £23 to £29 15s. per 


ton. This price will remain in force for 
delivery until 30 November, it is announced 
by the Nitrate Corporation of Chile, Ltd. 


Paraffin Wax Prices 


Revised prices for paraffin wax as from 
16 July are announced by Shell-Mex and 
B.P., Ltd. Prices per ton ex-store/works to 
consumers operative are: Minimum one ton 
lots, £76 5s.; smaller quantities, £77. 


Price Increase of Shell Acetone 


Shell Chemicals, Ltd., announce that the 
price of Shell acetone was raised by £25 per 
ton as from Monday, 23 July. 


American Resins Available to U.K. 

‘Epicote’ resins, condensation products 
of epichlorhydrin and diphenylolpropane 
known in America as the ‘ Epon’ resins, are 
now being handled in the U.K. exclusively 
by Shell Chemicals, Ltd. Four surface 
coating grades are at present available in 
limited quantities for development work, 
designated as Epicote 1001, 1004, 1007 and 
1009. Surface coatings based on these 
resins are characterised, it is claimed, by 
excellent flexibility and adhesion coupled 
with unusual hardness and resistance. 


Scarce Materials 

Sir Graham Cunningham, chairman and 
managing director of the Triplex Safety 
Glass Co., Ltd., who recently toured the 
United States as head of a team of British 
industrialists to study the conservation of 
scarce raw materials, has stated that British 
and U.S. industrialists have pooled ideas on 
saving scarce materials. He said: ‘I hope 
one of the most useful results of our trip 
may be that United States’ industrialists will 
come to Britain; Britain for her part may 
send teams from the United Kingdom to 
pinpoint various aspects of the conservation 
programme’. The visit was sponsored by 
the Anglo-American Council on Produc- 
tivity. 
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Norwegian Aluminium Works 


A contract for the construction of a new 
aluminium works at Sunndalsoera on the 
west coast of Norway was signed on 25 July 
by the acting Norwegian Minister of Indus- 
try on behalf of his Government and Mr. 
John Gross, leader of the Economic Co- 
operation Administration mission to Nor- 
way. ECA is to provide a loan of $24 
million (approximately £8.5 million), which 
is to be repaid by deliveries of 7,800 tons 
of 99.5 per cent pure aluminium a year over 
a 10-year period beginning in 1955. The 
works will be at the Aura waterfalls where 
a water power plant is already being built. 


Wax From Lignite 


Experiments on the extraction of wax 
from lignite in Saskatchewan now seems 
possible. Reporting results to the Canadian 
Chemical Conference in Winnipeg recently, 
a research team from the University of Sas- 
katchewan stated that a 4 per cent yield was 
obtained with a solvent consisting of a 
ternary azeotrope of benzene, ethyl alcohol 
and water. Preliminary acid treatment of 
the lignite doubled the yield. The amount 
of lignite recoverable in this part of Canada 
is estimated at as much as 6,500,000,000 to 
12,000,000,000 tons, in seams over three feet 
thick with no more than 500 ft. of covering. 
The wax so far recovered seems in prelimin- 
ary tests to be similar to montan wax 
extracted from German brown coals. Satis- 
factory recovery of wax may change the 
whole lignite economic outlook. For a new 
lignum extraction process, see page 164. 


Norwegians Tax Exports 


From 1 August the Norwegian authorities 
will extend the system of export taxes, now 
imposed on paper and pulp, to cover sul- 
phur, pyrites and copper. For sulphur the 
tax will be £7 10s. a ton, for pyrites 5s. a 
ton, and for copper £15 a ton. The 
revenue from the export taxes will be used 
by the Price Directorate to reduce the price 
in Norway of various imported materials. 
Norway last year exported 76,162 tons of 
sulphur, 389,000 tons of pyrites, and 11,000 
tons of raw copper and copper waste. 


No More Acrolein 

Shell Chemicals, it is reported, has dis- 
continued pilot plant production of acrolein 
in America, due to lower market demand 
than expected. The potential market for 
this intermediate is estimated to be only 450 
tons a year, and this can readily be filled 
by other companies which make acrolein as 
intermediates in their own processes. Shell 
is concentrating on its 50 per cent expansion 
of glycerol capacity, its new benzene hydro- 
forming plant at Houston, and the introduc- 
tion of dodecyl benzene, an intermediate for 
detergents, at Wood River, Illinois. 


Search for Inventors 

Two months ago the Sinclair Refining 
Company of America announced that it 
would throw open its research laboratories 
to any inventors with a new petroleum pro- 
duct or application. Now the United Dye 
& Chemical Corporation has entered the 
field and is offering its facilities and experi- 
ence to companies and individuals with 
chemical problems or practical ideas, with 
the object of furthering chemical product 
research and development. The company 
will sift ideas and develop suitable ones in 


co-operation with the orginator. The main 
line of interest to the company lies with 
organic chemistry—specifically vegetable 
and synthetic dyes and pigments. A subsi- 


diary company makes drugs. 


Canada’s Largest Cracker 


Construction work has started, announced 
the W. Kellogg Co., on Canada’s largest 
catalytic cracker at Sarnia, Ontario. This 
cracker—its capacity is rated at 25,000 
barrels per day—is part of an overall 
modernisation programme being undertaken 
by Imperial Oil, Ltd. A subsidiary of 
Kellogg’s—Canadian Kellogg Co., Ltd.—is 
also scheduled to build a 46,500 barrels-per- 
day, two-stage vacuum and atmospheric dis- 
tillation unit, as well as a light ends recovery 
system. The distillation unit capacity is 
believed to be the largest in Canada. When 
the equipment is on stream, the refinery’s 
capacity will be increased by almost 30 per 
cent, or to 71,000 barrels daily, a remarkable 
expansion. 
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The Chiaiiise’s Bookshelf 


CHEMISTRY OF ORGANIC COMPOUNDS. Carl 
R. Noller. W. B. Saunders Company, 
Philadelphia and London. 1951. Pp. 
885. 35s. 

There are three possible forms in which 
an elementary textbook upon organic chem- 
istry can be produced. These may be 
described as the historical, the theoretical 
and the practical. The history of organic 
chemistry has followed such a confused and 
tortuous course that few authors have 
chosen the first form and none succeeded in 
making it palatable to the student. The 
second form involves the treatment of the 
material from the standpoint of molecular 
and electronic structure and has the supreme 
virtue of clarity, although some of this 
clarity is superimposed rather than implicit. 
The third form should prepare the student 
for creative work in the laboratory, it should 
acquaint him with the chief sources of basic 
chemicals and eliminate the idea that the 
best way of obtaining a specific chemical 
compound is to pay somebody else to make 
it for you. It is unfortunate thatfew 
examples of the third form achieve this end. 

Most authors including Professor Noller 
attempt a compromise between the third and 
second forms, although some cannot refrain 
from adding a little alchemy for good mea- 
sure. The scope of the present volume is 
quite wide, and in addition to the usual 
groundwork, there are chapters upon speci- 
fic topics such as dyes, oils, fats and waxes, 
terpenes, heterocyclics, rubbers, organometal- 
lics, alkaloids, and steroids, but not vitamins, 
hormones or subjects of biochemical interest. 

The most unusual innovation is a section 
dealing with the pronunciation and spelling 
of the chemical language. © This is based 
upon a report of the American Chemical 
Society published in the News Edition of the 
journal ‘Industrial and Engineering Chem- 
istry’. The author’s arrangement of the 
information is questionable; as he points out 
in his preface, no compound is used in the 
preparation or reactions unless its structure 
has been discussed previously. This ap- 


proach, while leading to conciseness in some 
cases, inevitably leads to the spreading of 
related information in others. 

In the chapter upon dyes the author makes 
the surprising statement that the dyes that 
have proved most useful (photographically) 
are the cyanine dyes derived from quinoline 
derivatives. In fact almost no quinoline 
dyes are used to-day in photographic manu- 
facture, the cyanines being derived from 
other heterocyclics. 

Professor Noller does not mention in his 
discussion of aryl mercury compounds the 
readiness with which the electro-negative 
radical may be exchanged for a hydroxyl or 
other radicle, and his contention that mer- 
curials of high molecular weight do not 
penetrate cellular tissue has recently been 
disproved by the appearance of phenyl mer- 
cury derivatives of dinaphthyl methane sul- 
phonic acids which do have this property 
and are substantive to skin. In other ways, 
however, and particularly as regards price 
and excellence of production this book has 
much to recommend it to the student. 
—J.R.M. 


BASIC REFRACTORIES: THEIR CHEMISTRY AND 
THEIR PERFORMANCE. J. R. Rait. Lon- 
don. Published for Jron and Steel by 
lliffe & Sons, Ltd. 1950. Pp. 408, 
Figs, 110. 60s. 

This is a comprehensive account of basic 
refractories—dolomite, magnesite, chrome- 
magnesite and forsterite—by a chemist who 
is an active investigator in the field. 

Since by far the greater proportion of steel 
is nowadays produced from basic furnaces, 
the subject is of vital importance. Prior to 
the last war, however, the tendency was to 
import basic refractories which experience 
had proved satisfactory, rather than to make 
use of synthetic materials produced from 
raw materials available at home. Very little 
fundamental investigation of the nature and 
functioning of basic refractories had been 
carried out, and such investigation was ren- 
dered highly necessary by the shortage of 
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shipping space during and since the war. 

The present book can be regarded as 
divisible into three broad sections. In the 
first, there is a review of knowledge of the 
fundamental physical chemistry of basic 
refractories available up to the war. This 
is essentially the knowledge of certain parts 
of the phase relations of the five-component 
system CaO-MgO-SiO.-Al:0;-Fe:Os. 

This review showed clearly that a con- 
siderable part of the results needed to com- 
plete the field had not been determined. 
Using classical methods it would have been 
an exceedingly lengthy and formidable task 
to supply the missing information. How- 
ever, by more modern and direct methods 
the author and his collaborators have fiilea 
the gaps. A detailed account of the investi- 
gations carried out to this end forms the 
second part of the book. 

The third major section examines the con- 
stitutions of commercial basic refractories. 
and makes an attempt to correlate these con- 
stitutions with the properties of the materials 
and with their behaviour in service. Chrome 
ores, also of importance in this field, have 
been included in the investigation. 

It is clear from an examination of the 
material presented in the last section that a 
considerable body of research still remains 
to be done. There are still types-of failure, 
for example, which can be avoided empiri- 
cally, but for which no adequate explanation 
can be presented. However, here is a record 
of a first-rate piece of work. well written. 
fully illustrated by diagrams and photo- 
graphs, and documented by a most extensive 
set of tabular data. There is a full biblio- 
graphy. The book is well-produced, and 
will undoubtedly be of much value to all who 
have an interest, either fundamental or ap- 
plied. in refractory technology.—w. 


MATERIALS OF CONSTRUCTION FOR CHEMICAL 
PROCESS INDUSTRIES. By James A. Lee. 
McGraw-Hill Book Company, Inc., New 
York, Toronto and London. 1950. Pp. 
ix + 468. $6.50. 


This book deals with materials of con- 
struction found most satisfactory in the pro- 
cesses involved in the manufacture, treat- 
ment and handling of some three hundred 
products and groups, described as chemicals, 
though most people would object to soup 
being classified as a chemical product. The 
writer clearly intended it as a reference book. 
Hence all ‘chemicals’ are given in alpha- 
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betical order. Thus apricots are next to 
arsenic, olives are followed by oxalic acid 
and butter close behind bleaching powder. 
This alphabetical classification suffers from 
the great disadvantage that closely related 
materials are dealt with under different head- 
ings. Butter, peanut butter and margarine 
should have been treated under one heading, 
lemon juice and citric acid could have been 
combined making the description more uni- 
fied and compact. The author could still 
have retained his dictionary plan by main- 
taining all headings he intended and attach- 
ing to them page references. It was wise to 
give occasionally more than one process for 
each material. It makes the book more 
readable and less of a dry reference book. 

Omissions in such a book are bound to be 
many. This is unavoidable but one is almost 
general and could at least have been mini- 
mised. I refer to the union of the lining of 
various stills, tanks and autoclaves to the 
body of the apparatus and the sealing of the 
joints which is only second in importance 
to the linings themselves. In dealing with 
processes the author has taken the easiest 
course by quoting wherever possible German 
processes investigated by Allied experts 
under the Armistice agreement. This is apt 
to give the impression that the Germans 
invented the processes described. At least 
one of these has never gone past the labora- 
tory stage. 

There are a few errors, some of them very 
undesirable. For example, a surface coating 
of concrete tanks used for storing and treat- 
ment of sauerkraut with zinc fluosilicate as 
recommended is most dangerous, even if it 
does ‘ protect the taste’. Sodium silicate is 
good enough. 

There is another important fault which it 
shares with some notable American publica- 
tions. It gives seventeen pages, each with 
thirty to thirty-five titles of materials and 
the names and addresses of their American 
makers. Only two or three suggest British 
associations. Among some eighty titles on 
stainless steel there is only one beginning 
with the name ‘Firth’ which reminds the 
knowledgeable reader that stainless steel is 
a British invention. Putting it bluntly, the 
seventeen pages form an American trade 
catalogue. 

In spite of these shortcomings, the volume 
is a compilation of great value to the chemi- 
cal engineer who by studying the numerous 
references, if required, should be able to fill 
in the missing links.—s.P.s. 





51 


kt to 
acid 
wder. 
from 
lated 
1ead- 
arine 
ding, 
been 
uni- 

still 
nain- 
tach- 
se to 
s for 
more 
00k. 
to be 
most 
mini- 
ig of 
» the 
f the 
tance 
with 
asiest 
rman 
perts 
S apt 
mans 
least 
bora- 


very 
ating 
treat- 
te as 

if it 


ate is 


ich it 
blica- 
with 
; and 
rican 
ritish 
2s on 
nning 
s the 
eel is 
- the 
trade 


ylume 
hemi- 
erous 
to fill 







4 August 1951 THE CHEMICAL AGE 169 





PERMUTIT 


fe} | large or small quantity, but the high cost makes 
be . > cS EXCHANGE it uneconomical, you need ‘Deminrolit Water’. 


Equal in quality to distillate, it is produced at a 


If your process calls for distilled quality water in 


fraction of the cost by ‘Deminrolit’ lon Exchange. No 
heat or steam required ; all metallic solids removed by passage 
through ion exchange material. Plant available in all sizes from 


“small portable units to large fixed installations. 


For full technical information write to :— 


The PERMUTIT Company, Limited Dep!. 1.4. 108 
Permutit House. Gunner . {venue, London, W.4 
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PERSONAL - 





Imperial Chemical Industries, Ltd., an- 
nounce that the following directors have 
been appointed as additions to the board, as 
from 26.July;—Mkr. P. C. ALLEN, chairman 
of the Plastics Division: Mr. E. A. BINGEN, 
solicitor of the company; CAPTAIN R. C. 
TODHUNTER, R.N. (rtd.), Purchases Control- 
ler; Mr. A. T. S. ZEALLEY, chairman of the 
Billingham Division. 


V. G. BARTRAM, of Montreal, president of 
Shawinigan Chemicals, Limited, of Canada, 
has been elected president of B.A.-Shawini- 
gan, Limited, the newly-organised petro- 
chemical company owned jointly by The 
British American Oil Co., Ltd. and 
Shawinigan Chemicals, Ltd. Vice-president 
of the new company is M. S. BERINGER, of 
Toronto, British American’s vice-president in 
charge of manufacturing. Other directors 
of the new company are Dr. R. S. JANE and 
P. W. Wricut, of Montreal, vice-president 
and __ secretary-treasurer respectively of 
Shawinigan Chemicals, and H. T. O’NEILL 
and R. E. Irwin, of Toronto, vice-president 
(finance) and chief chemist, respectively, of 
British American Oil. The new plant’s out- 
put is expected to make Canada self- 
sufficient for both phenol and acetone. 


Mr. L. A. C. BARTLETT, A.M.I.Mech.E.., 
and Mr. W. A. H. May, M.C., have been 
appointed to the board of George Kent, Ltd., 
London and Luton. 


Mr. Bartlett has been with George Kent, 
Ltd., for 25 years, entering the firm as an 
apprentice. After service in most of the 
departments of the firm he was, in 1939, 
placed in charge of research on automatic 
control systems. During the war he was res- 
ponsible for the handling of Admiralty 
contracts and was appointed Luton sales 
manager in 1945. Several months ago he 
was made commercial manager. 


Mr. May, who is a great-grandson of the 
founder of the firm, joined George Kent, 
Ltd., in August, 1938, as personnel manager. 
He served for nearly seven years in the 
Royal Engineers during the war, reaching 
the rank of major and winning the Military 
Cross. He returned to the firm in 1946 and 
is now administration manager. 


Mr. GLANVILL BENN, chairman of Benn 
Brothers, Ltd., proprietors of THE CHEMICAL 
AGE, has been appointed a trustee of the 
National Advertising Benevolent Society, to 
fill the vacancy caused by the death of Sir 
William Crawford. The other trustees are 
LorD CAMROSE and LORD MACKINTOSH OF 
HALIFAX. 


Six new Fellows and 15 new Associates 
were elected to the Institute of Physics on 
19 July, as follows :— 


Fellows: 1. I. BERENBLUT, J. B. BIRKS, 
R. L. BRown, H. W. FRENCH, J. H. FEWKES, 
W. R. Lana (Australia). 


Associates: D. K. BEWLEy, D. S. Box, P. 
R. Bretr (Australia), J. W. CHRISTIAN, H. J. 
CuLL, T. A. HEDpDLE, J. HoLpEN, G. F. 
LEWIN, D. J. R. MartTIN, E. N. MartTIN, 
K. SWAMINATHAN (India), D. F. URQUHART 
(Australia), A. F. WATSON, K. WESTERMAN, 
E. WILLIAMS. In addition 19 Graduates, 
nine subscribers and five Students were 
elected. 


The London and Home Counties Branch 
of The British Association of Industrial 
Editors was addressed by Mr. Howarp A. 
MARPLE, director of advertising for the Mon- 
santo Chemical Company, St. Louis, 
Missouri, at Chez Auguste Restaurant, 
London, on 17 July. His subject was ‘ The 
Way of an American Editor’ and he des- 
cribed the evolution of American industrial 
journalism and its close connection with 
public relations. 


Mr. Marple is one of America’s most 
outstanding industrial editors who, when he 
became editor of Monsanto Magazine in 
1938, rejuvenated the American house maga- 
zine movement.. Under his editorship the 
magazine received over a dozen prizes for 
editorial excellence, including the highest 
award of the International Council of 
Industrial Editors, of which he was one of 
the founders and a past president. 


His success in this field led to his appoint- 
ment to the head of the central advertising 
department of Monsanto, of which he is now 
a director. 
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Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
rovides that —~ Mortgage or Charge, as described 
Eiecin, shall be registered within 21 days after ite 
creation, otherwise it shall be void inst the li t 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all Mortgages or Charges. The following 
Mortgages or Charges have been so a 
y J My total — as specified in the last available 

ual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 





MARCHON Propucts, Ltp., London, W.C., 
chemical merchants, etc. (M., 4/8/51) 
21 May, deed supplemental to a trust deed 
dated 19 August, 1949, varying terms of 
trust deed; charged on properties specified 
in deed. *£300,000. 29 June, 1950. 

MERTHYR TYDFIL CERAMICS, LTD., Cardiff. 
(M., 4/8/51). 31 May, £40,000 (not ex.) 
debenture, to H.M. Treasury Solicitor; 
charged on specified property and a general 
charge. *£110,000. 18 December, 1950. 

MITCHELL & Harpy (PLAstTics), Ltp., Lon- 
don. (M., 4/8/51). 31 May, mortgage, to 
Halifax Building Society securing £3,000 and 
further advances; charged on land and fac- 
tory buildings at London Road, Thorley 


(Herts.). *——. 16 August, 1949. 
W. H. SANDERS (ELECTRONICS), LTD., 
Stevenage. (M., 4/8/51). 4 June, £3,500 


debenture, to I. C. M. Worsfold, Richmond 
(Surrey); general charge. *£7,729. 25 
December, 1950. 


Increases of Capital 
The following increases of capital have 
been announced:—EvaNs ELECTROSELEN- 
1uM, Ltp., from £3,000 to £10,000; BeEL- 
LAMYS DISPENSING CHEMISTS, LTD., from 
£5,000 to £17,000. 





Company News 


Murex, Ltd. 

Preliminary statement for the year ended 
30 April shows that group profits of Murex, 
Ltd. before tax’ but after all other charges, 
have increased by £917,000 to £1,649,000. 
Final dividend on the £2 million ordinary 
stock will be raised from 6 per cent to 74 
per cent, making a total of 124 per cent less 
tax. The meeting will be held on 19 
September. 
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Benn Brothers, Ltd. 


The directors of Benn Brothers, Ltd., 
recommend the payment of the following 
final dividends less tax for the year ended 
30 June, 1951:—Three per cent on prefer- 
ence shares, which with the interim dividend 
of three per cent paid in February makes 6 
per cent for the year; 20 per cent (same) on 
ordinary shares, as increased by the issue of 
bonus shares in December, 1950, which with 
the interim dividend of 5 per cent paid in 
February makes 25 per cent for the year; 
5s. per share on the deferred shares (same). 


Market Reports 


LONDON.—There has been no slackening 
of interest on the chemicals market during 
the past week, and the demand generally is 
sustained particularly on export account. 
Movement of supplies to the chief home con- 
suming industries has been somewhat cur- 
tailed owing to holiday conditions, but the 
effect has been less noticeable than is usual 
for the period. Prices remain strong in all 
sections with a tendency towards higher 
levels. Brisk trading conditions continue in 
the market for coal tar products and buyers 
are finding it exceedingly difficult to cover 
their requirements. The pyridines, phenol 
and the cresylic acids are in persistant 
demand and offers of the naphthalenes are 
scarce. 


MANCHESTER.—There has _ been _ little 
change in conditions on the chemical mar- 
ket during the past week. Seasonal effect on 
the demand has been less in evidence than 
usual, delivery specifications from the tex- 
tile and other leading outlets covering sub- 
stantial aggregate quantities, especially in the 
alkali products. Prices in all sections are 
on a firm basis. Active conditions are again 
reported for the tar products, with makers 
well sold forward in most sections. 


Gtascow.—The overall position is prac- 
tically unchanged, but with the number of 
orders on hand awaiting delivery, manufac- 
turers can certainly look forward to a very 
brisk period during the next two or three 
weeks; the position generally is healthy. 
Export continues brisk with a steady 
demand, not all of which can be met, but 
the position is quite satisfactory. 
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1952 BIF on a Large Scale 


WITH one-third of available space in the 
London sections already sold and the rate 
of bookings at Birmingham slightly up on 
last year, the organisers of the 1952 British 
Industries Fair, to be held from 5 to 16 
May, are confident that the sixth Fair since 
the war will compare with the best in the 
postwar period. 

There has been a tendency in many quar- 
ters to assume that the 1951 BIF in Festival 
Year would represent the Fair’s peak 
achievement, after which a sharp decline in 
size, representation and influence could be 
expected. The rate at which demands for 
space are coming in, and the variety of 
industries involved, does not support this 
theory. The organisers, for their part, are 
again extending and improving promotion 
plans for the Fair at home and abroad, and 
it is hoped that attendance of overseas buyers 
at the 1952 BIF will be well up to the 
average at each Fair since 1947. 

In London, sale of the space available at 
Earls Court and Olympia, is a marked im- 
provement on the position at the same 
period last year. Intending exhibitors have 
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been advised that if applications for space 
are not received by 25 August, they may 
have to be placed on waiting lists. 

Application for the Castle Bromwich, Bir- 
mingham (heavier engineering) section are 
at a slightly higher rate than the peak level 
of last year. 
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JOHN MILNER & SONS, 


INGRAM ROAD, LEEDS, II 
T.N. Leeds 23845 


BRONZE % ALUMINIUM 
| 


FOUNDERS 


| TO THE CHEMICAL INDUSTRY 


| CHILL CAST PHOSPHOR BRONZE BAR | 
| 
¢ 


| | 
—E. JACKSON & CO. 
| 


LTD., 














LORD STREET, MANCHESTER, 10 | 
Telephone : Collyhurst 3016 | 























In addition 
specialise in ‘‘tailor made” imports to suit 
the exact requirements of our customers 


CHEMICALS ° 


Use this special service 


to normal 


importations we 


INTERMEDIATES 


Send details to Dept. B/7 


J. M. STEEL & CO., LTD. 


36-38 KINGSWAY, W.C.2 (HOLBORN 2532/5) 
Branch Offices: 


51 SOUTH KING STREET, MANCHESTER, 2. 
45 NEWHALL STREET, BIRMINGHAM, 2. 


Tel.; DEANSGATE 6077/9 
Tel.; CENTRAL 6342/3 
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CLASSIFIED 


ADVERTISEMENTS 











SITUATIONS VACANT 





PPLICATIONS are invited for the post of SHORT- 
HAND-TYPIST & CLERICAL WORKER in the 
advertisement department of THE CHEMICAL AGB. 
Five-day week. Staff canteen, etc. Apply in writing to 
The Secretary, Benn Brothers Ltd., 154 Fleet Street, E.C.4. 


P PLICATIONS are invited by the Division of Atomic 

Energy (Production) for the following appointments 
in the Research and Development Branch, Risley, 
Nr. Warrington, Lanes. : 

POST A.—PRINCIPAL METALLURGIST to take 
charge of a laboratory engaged on research into powder 
metallurgical techniques of rare metals. Re sponsible 
post graduate or research experience in powder metal- 
lurgy is essential. Candidates should be at least thirty- 
one years of age. 

POST B.—SENIOR METALLURGISTS to supervise 
groups engaged on powder metallurgical research. 

Candidates should be at least twenty-six years of age 
al have had a minimum of three years’ research 
experience in powder metallurgy. 

POST C.—METALLURGISTS to undertake research 
work on the powder metallurgy of rare metals. Applica- 
tions will be considered from candidates expecting to 
obtain Degrees this year. 

Candidates must have either first or second class 
Honours Degree in physics, metallurgy, chemistry, or 
physical chemistry, or equivalent qualification. 

Salary will be assessed according to qualifications and 
experience within the ranges. Post A, £960-£1,295 p.a. 
Post B, £720-£910 p.a.; and Post C, £380-£620 p. a. 

Rates for women are somewhat lower. The posts will 
carry F.S.8.U. benefits. Houses will be available within 
a reasonable period for the successful candidates, if 
married. Applications to Ministry of Supply, D. At. En. 
(P), Risley, nr. Warrington, Lanes., stating post applied 


RS. 7630-25-SMP. 


SSAYER required for position on Northern Nigerian 

tinfields, must be well qualified in assaying of lead, 
zinc and silver ores as well as tin and columbite ores. 
Salary, £75 per month with cost of living allowance of 
£15 per month if married, £10 if single. Two year tours 
with four months leave on full pay on completion. 
Passage, housing, furniture, lighting supplied. Provident 
Fund and Pension Scheme in being. Apply in writing to, 
A.O. Nigeria Limited, 55-61, Moorgate, London, E.C.2. 


Goop opportunity for qualified CMEMIST with 
sufficient knowledge of metallurgy to take control of 
lead refining laboratory in east London. Pension 
scheme. Excellent prospects. Write, giving age, 
qualifications, salary required to Box. L.589, Willings, 
362, Gray’s Inn Road, London, W.C.1 





SITUATION WANTED 





CHEMIST (University Degree), wide knowledge and 
experience in the production of gelatine, glues, organic 
and inorganic fertilisers, requires executive position, 
where initiative, hard work, and experience in managerial 
duties are essential. Excellent references. Box C.A. 
3030, THE CHEMICAL AGE, 154 Fleet Street, London, 
E.C.4. 





FOR SALE 


VARIOUS MIXERS FOR SALE 


BAxD CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, etc. 





Two FILTER PRESSES fitted with wood plates and 
frames, washing type. 

Two FILTER PRESSES, chamber type, steam heated, 
centre fed with separate outlet taps. 

14 various open top STORAGE TANKS, riveted capaci- 
ties from 300 gallons to 9,800 gallons, last used 
for oil or varnish. 


1g, 2$ and 84 size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
a and one size 3W Miracle GRINDING 

L. 


Robinson 3-sheet No. 1 size ons gel gma DRESSING 
MACHINE for dry powders, et 

Gardner Size “‘G” RAPID SIFTER ont MIXER, belt 
and gear driven. 

Two Gardner RAPID MIXERS only, 40 in. long, 14 in. 
wide, one provided with small separate A.C. 


Motor. 
Four ROTARY BOWL MIXERS, 5 ft. diam., cast iron 
built, inclined agitators, by Baker Perkins. 


One Broadbent under-driven HYDRO EXTRACTOR 
self-balancing type, with self-contained A.C 
motor. 


Two FILTER PRESSES, fitted recessed C.I. plates, 40 in 
square, 2} in. thick, centre fed, to make 11 cakes 
per Press. 


Kek GRINDING MILL, square pin type, with grinding 
discs 13 in. diam., including circular delivery 
bin with single outlet. 


Large aw WERNER MIXER, belt and gear 
riven, hand tipping, double “ Z”’ arms, pans 
53in by 45 in .by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U "-sha bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
whee operation and hand-operated screw tilting 
gear. Machine fitted with machine-cut gears 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the to of the tipping screw. 


No. 209 One HORIZONTAL ‘‘U’’-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 8 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
— of spur gears, with countershaft, fast and 
loose belt — outer bearing and ‘plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


Further details and prices upon application 


Write 
CUBER WORKS, HULL 


RICHARD . SIZER LIMITED, ENGINEERS, 
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__FOR SALE 


600 


FILTERS & FILTER PRESSES 
13 Imperial VACUUM CONCENTRATION FILTERS, 
type 2, with washing equipment. Drum approx. 
13 ft. by 8 ft. 3 in. diam., approx. 320 sq. ft. 
filtering surface. Complete immersion of filter 


drum. Fitted double pendulum agitator, filtrate 
and wash water receivers, filtrate pump, mud 
pump. Drive through spur reduction gear from 


4-speed gearbox. 
15 twin unit KELLY FILTERS by Dorr Oliver, cap. of 
each twin unit 1900 galls., and filter surface 
approx. 1080 sq. ft. Pressure approx. 75 Ib. 
sq. in., 20 filter frames in each unit, some clothed 
with Monel metal filter fabric. Filters mounted 
in fabricated steel frame with mechanically- 
operated chain mechanism for removal of filter 
frames. Overall length of twin filter, 40 ft. 
Unused FILTER PRESS CARCASE by Johnson, wooden 
plate and frame type, suitable for 34 chambers 
giving cap. 101.7 cu. ft., frame size 61 in. by 49 in., 
cake size 48 in. by 38 in. by 24 in. With rubber- 
lined filtrate trough. 
GEORGE COHEN SONS & CO., LTD. 
SUNBEAM ROAD, LONDON, N.W.10 
fel: Elgar 7222 and 
STANNINGLEY, NR. LEEDS 
Tel.: Pudsey 2241 


Crspoess, ANIMAL and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 
lished 1830 ; contractors to H.M. Government.—THOos. 
HILI-JONES, LtD., “ Invicta ” Mills, Bow Common Lane 
London, E. Telegrams, “ Hilljones, Bochurch, London, # 
Telephone 3285 East. 


. FOR SALE 
STORAGE VESSELS 
1—Dish Ended Welded 2 ft. by 8 ft. diam. Shell Plate 
5/16 in. Dish Ends 2 in. 
1—Dish Ended Rivetted 28 ft. by 7 ft. 6 in. diam. 
% in. Plate. 
Excellent condition. 
Maden & McKee, Ltd. 
317, Prescot Road, 
Liverpool, 13. 


LABORATORY | TEST SIEVES TO B.S 410: 43 or com- 

mercial quality, ring or write for brochure. 
ENDECOTTS (FILTERS) LTD., 251, ’ seaniees ROAD 
LONDON, S.W.19. LIBERTY e121) 


NE Stainless Steel VESSEL, approx. 12 ft. 6 in. by 
4 ft. 6 in. by 2 ft. 4 in. Capacity 800 galls. with 
stirring gear and covers. Complete with base. 
Makers Cherry & Burrell, Ltd., 

DEN & McKEE LTD., 
317, PRESCOT ROAD, LIVERPOOL, 13. 


STORAGE VESSELS 
Lancashire Boiler Type~ 


Two—30’ x ’ 6” diam 
Two-—«28’ x7’ : 
One —28’ x 8’ 
Two—26’ x 7’ 

One —23’ x 5’ 6” 

One —20’ x 5’ 

One —18’ x 5’ 


Dish Ended Type. 
One—Riveted, 28’ x 7’ 6” 
oo tors d, 28’ x e 
DEN McKE 
317, PRESCOT ROAD. LIVERPOOL, 13. 


FOR SALE 


ALBION Ww WORKS 


VERTICAL CROSS TUBE BOILERS 
13 ft. by 6 ft. by 100 Ib. 
12 ft. 3 in. by 5 ft. by 100 Ib. 
12 ft. by 4 ft. 6 in. by 100 Ib. 
9 ft. by 4 ft. 6 in. by 100 Ib. 
9 ft. by 4 ft. by 100 lb. 
8 ft. by 4 ft. by 100 Ib. 
8 ft. 6 in. by 3 ft. 6 in. by 100 Ib 
8 ft. by 3 ft. 6 in. by 80 Ib. 
7 ft. 9 in. by 3 ft. 3 in. by 80 Ib. 
6 ft. 6 in. by 2 ft. 6 in. by 100 Ib. 


COCHRAN BOILERS 
12 ft. 3 in. by 5 ft. 6 in. by 125 Ib. 
MARINE WATER TUBE BOILERS 
17 ft. 6 in. by 14 ft. by 11 ft., oil fired, 17,000 Ib. evapora- 
tion, 250 Ib. per sq. inch pressure, with oil firing 
equipment. 


One good secondhand MARINE TRI-DRUM BOILER’ 
6 ft. 10 in. by 5 ft. by 5 ft. 6 in. approx. Coal fired 
About 3,000 Ib. evaporation, 185 Ib. per sq. inch work- 
ing pressure. Complete with steam and water fittings. 


One reconditioned LANCASHIRE BOILER, 28 ft. by 
8 ft. diameter. 150 1b. persq.inch. Working pressure 
Dish ended. 


THOs. W. WARD LTD. 


ALBION WORKS - SHEFFIELD 


*Phone : 26311 "Grams ‘“‘ Forward ”’ 


__ Wards “might have ‘it! 


Remember - 


"PHONE 98 STAINES : 
WIN “ Z” Blade TIPPING MIXER, 43 in. by 40 in. by 
28 in. deep. 
“ Dawson” Jnr. : ve BOTTLE WASHER. 
“ We rner Pfleiderer ” Jac. TIPPING MIXERS, 29 in. by 
27 in. by 18 in. and 25 in. by 25 in. by 30 in. 
FILM DRYERS or COOLING ROLLS, 9 ft. iong by 4 ft. 


Enc weal ‘Sashes ted MIXERS, 4 ft. dia. by 4 ft. deep (heavy 
dlades 


HARRY H. GARDAM & CO. LTD. 
-  S$TAINES 


1 OZ. CANNONS for sale. Also 12 oz. 14 0z., 22 oz. and 
2 26% oz. GLASS BOTTLES also 40 oz. WINCHESTESR 
and 1 gallon STONE BOTTLES and all other capacities. 
Wooden packing CASES. Gunn (Rayleigh), Ltd., 
206, London Road, Rayleigh, Essex. *Phone Rayleigh 87. 


M.S. Welded Jacketed PANS, 24 in. diam by 
26 in. deep, 1} in. bottom outlet, mounted on angle 
legs. Tested 100 Ib. hydraulic pressure. 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON E.14. 
Tel.: East 1844 


8 COPPER -jacketed MELTING vem, 18 in. diam. 
by 12 in. deep, fitted covers, mounted in M.S. frames 
25 in. by 25 in. by 44 in. high, with flanged fittings, 
valves and steam traps. As new. 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON, E.14. 
Tel. East 1844 
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WANTED ~—_— AUCTIONEERS, VALUERS, Etc. 
DWARD RUSHTON, SON AND KENYON 
RGENTLY required. Hardinge BALL MILL, (otabliched 1965). 
size 6 ft. by 22 in., or nearest. Complete with grinding Auctioneers. Valuers and Fire Loss Assessors of 
media. Box No. C.A. 3031, THE CHEMICAL AGE, 154 rc ‘ 
Fleet Street, London, E.C.4. CHEMICAL ante AND 
York House, 12 York Street, Manchester. 
RGENTLY wanted. TWO—tTwin Roll DRUM ‘in 
Unpniers. having rolls approx. 3 ft. diam. by 8 ft. 6 in. SRNEe WHET G Rae) Coates, Manes. 
long, suitable for steam at 100 Ib. per sq. in. Box No. . 
C.A. 3032, THE CHEMICAL AGR, 154, Fleet Street, London, 
pe sie ALTRINCHAM JUTE LTD. 
Sacks and Bag Merchants and Manufacturers. 
Buyers and Sellers of used jute sacks for 
Home and Export for all purposes 
_--— - — 25, VIADUCT ROAD, BROADHEATH, ALTRINCHAM, 
SERVICING CHESHIRE. Te/. : ALTRINGHAM 4360 
Qa. GRINDING, MIXING and DRYING for Decolo rising CARBON 
THE CRACK PULVERISING MILLS, LTD 
Plantation House, ALL GRADES HIGHEST EFFICIENCY 
Mincing Lane, FOR 
London, E.C.3. ALL TRADES LOWEST PRICES 
: ‘DoOEM LTD., PULVERISING” raw materials Granular Carbon tor Solvent Recovery. 
everywhere, 167, Victoria Street, London, 8.W.1. Regeneration of Spent Carbon. 
Write for samples and quotations. 
Ge EINDING of every description of chemical and FARNELL CARBONS LIMITED 
other materials for the 4 with improved mills. rote oa ROAD, PLUMSTEAD, LONDON, S.E.18 
oe ee at Be oo 
London,” Telephone : 3585 East. Woolwich ‘1158 (2 lines). Scofar, Wol, London. 

















Let us handle your 
PLATE WORK 


Danks of Netherton undertake 
the erection of heavy steel plate 
work including chimneys, pres- 
sure vessels, storage tanks, gas 
mains, coal bunkers, and 
chemical plant. 





estasusneo 7 


DANKS OF NETHERTON LTD. 


Boilermakers & Engineers since 1840 
NETHERTON, DUDLEY, WORCS. "Phone: CRADLEY HEATH 6217 
London Office: Bank Chambers, 329 High Holborn, W.C.1. ‘Phone: HOLborn 2065 





M-W. 70 











rED 
S.E.18 
rams: 
ondon. 
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“A good 
reputation 1s more 


valuable than money” 
I PUBLIUS SYRUS (CIRCA 42 B.C.) 


N VARIOUS FORMS, this maxim of 
the Syrian sage has been expressed by other 
great thinkers from Solomon to Shakespeare. 
And today it is as true of industrial organi- 
sations as in its original application to 
individuals. 

Throughout the world, Boots have gained 
a high reputation for Fine Chemicals. 





BOOTS PURE DRUG CO LTD NOTTINGHAM ENGLAND 
London Sales Office: 71 Fleet St. London EC4 











& 
0/ > Opp 
0% MORE STEAM 
[O/ TESS EDR 
3% LESS FUEL 
/C 
Easy to instal, the Wilton Fan Draught 
Furnace ensures complete combustion 
from the lowest grade fuels. The immediate 
saving of over 5% in fuel quickly repays the 
initial conversion cost. Full boiler output is econo- 
mically maintained and complete control, under 
all circumstances assured. Write now for 
descriptive brochure of our Underground, 
Unit or Overhead systems. 


THE CHEMICAL ENGINEERING AND 
WILTON’S PATENT FURNACE CO. LTD - LONDON RD - HORSHAM - SUSSEX 






Northern office: T. G. Fegan 
M.Inst.F.. Cannonfield, 
Hathersage, Nr. Sheffield. 
Phone: Hathersage 333 








cw26 dm 
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ROTARY BLOWERS 
Laboratory and Industrial Sizes 


Sole Manufacturers: 


'@nnoxX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 











oP pegnenaee 
FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World's Fastest Fire Extinguishers 
— for every Fire Risk 
Pressure-operated by sealed CO, Charges 
NU-SWIFT LTD. © ELLAND + YORKS 
In Every Ship of the Royal Navy 




















THE 
WIDNES WELDINGCO. 
LUTON ST., WIDNES, LANCS. 


Specialists in the 
fabrication of:- 


OIL, PETROLEUM & CHEMICAL 
PLANT STORAGE TANKS, PRES- 
SURE VESSELS, HOPPERS, 
CYCLONES, DUCTS, PIPEWORK, 
MANIFOLDS, cKS , BOGIES, 
TRANSFORMER RANKS, MACH- 
INE GUARDS, STILLAGES & 
PALLETS, SHEET METAL WORK. 


Phone: Widnes 3477 


JOHN KILNER & SONS (1) LTD 
ESTABLISHED. 1867 
Calder Vale Glass Works, Wakefield, Yorks. 


PHONE: WAKEFIELD 2042 GRAMS: GLASS, WAKEFIELD J[ 











AB BOFORS, NOBELKRUT 


can now offer for prompt shipment :—- 


PROCAINE 
HYDROCHLORIDE 
B.P. 


In addition, their wide range of other 
a and Pharmaceutical products 


Para Didienbenasie + Ortho-Toluene 
sulphonamide * Para-Toluene sulpho- 
chloride * Para Amino benzoic Acid B.P. 
2.4 Dinitro toluene * Ortho Toluidine 
Chloramine T * Para Nitro benzoic Acid. 
Saccharin * Benzocaine:- B.P * Formalde- 
hyde, etc., etc. 


AB BOFORS, NOBELKRUT 
BOFORS — SWEDEN 


Write for samples and prices to the Sole 
Selling Agents: 


GUEST INDUSTRIALS LTD. 


Raw Materials Division 


81, Gracechurch Street, London, E.C.3 

Telephone: MANsion House 5631 (16 lines) 

Telegrams: Guestind, London. Sub-Agents 

in Scotland: H. M. Roemmele & Co. Ltd., 

65 West Regent Street, Glasgow, C.2. Sub- 

Agents in Australia: John Beith & Co. Pty 
Ltd., Melbourne and Sydney. 


Gel 





Stavice 





A Harris and Dixon Company 
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Prime Offer 
Merchants 


In line with our policy of supplying 
materials where we have the direct 
control from supplier to user, i.e. 
PRIME OFFERS, we are now delivering 
the following to the United Kingdom and 
export markets. 


Betanaphthol Phthalic Anhydride 
Hexanetriol Ultra marine blues 
Lithopone 28 30 Milori Blues 


Sulphuric Acid 66Be 


Will you advise us how we may also 
assist you. 


Kindly address your enquiries to :-— 


The Propane Co., Ltd. 
EIGHT HEDDON STREET 
REGENT STREET LONDON W.1I 


Telephone No. . GROsvenor 5301! (10 lines) 
Telegrams - Propanco, Piccy, London. 
Cables : Propanco, London. 














ili 


—— CALLOW ROCK — 


Gas-Burnt 


LIME 


for all purposes 
eee 
QUICKLIME 


(Calcium Oxide) 


of the highest commercial quality, 
in lumps or in course powder form 





YDRATED LIME 
(Calcium Hydroxide) 
in Standard and Superfine grades to 


meet most industrial requirements 


" . +f 
kK ne i } 
5 C UU, LIU, 








CHEDDAR. S erset 


Agents: DURHAM RAW MATERIALS, LTD., 
1-4, Great Tower Street, LONDON, E.C.3. 














Ce latge KESTNER 
SULPHUR BURNER 


(Prentice Patent) 


weit. pate wcltireg lite 

The burner for large quantities of highly 
concentrated Sulphur Dioxide. No power 
required—no labour, just the periodical 
removal of ash. The very high temperatures 
possible, plus the elimination of moving 
parts in contact with the sulphur—means 
sublimation reduced toa minimum. Available 
in a range of sizes for handling a few pounds 
to several tons per hour 

There is a General Utility Pressure Type— 
for small quantities of gas where high con- 
centration is not important. 
Details of both models on request. 


Kestner’s 


Chemical Engineers 


5, GROSVENOR GARDENS, 


KESTNER 





LONDON, S.W.! 
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SULPHURIC ACID 
; Grades for use in battery accumulators. 
Commercial grades : For fertilisers, steel pickling, crop 
spraying, transparent paper and artificial silk manufacture. 
DISTILLED WATER 
For use in secondary storage batteries and in the production of 
pharmaceuticals and fine chemicals. 
VANADIUM CATALYST 


or the catalytic oxidation of sulphur dioxide to sulphur trioxide. 


ANHYDROUS HYDROFLUORIC ACID 
[For use as a catalyst in the production of high-octane fuels by alkylation. Also 
as a catalyst in other alkylation and acylation reactions and as a most important agent 
for the production of organic fluorine compounds, either by replacement of chlorine 
atoms or by addition to unsaturated substances. 
AQUEOUS HYDROFLUORIC ACID 
For the production of inorganic fluorides, for etching and polishing glass, and as 
a component of many frosting mixtures. 
BORON TRIFLUORIDE (GAS) 
BORON TRIFLUORIDE (ACETIC ACID COMPLEX) 
For use as a catalyst in polymerisation, alkylation, condensation and 
other organic reactions. 
BENZOTRIFLUORIDE 
For use as an intermediate in the pharmaceutical and dyestuffs industries. The 
introduction of the -CF; group into certain types of dyestuff molecules is 
used to increase fastness and brightness. The chlorinated derivatives 
find application as dielectrics in transformers. 


FLUOSULPHONIC ACID 
For use as a catalyst in condensation and alkylation 
reactions; for the preparation of alkyl and aryl 
fluosulphonates, acyl fluorides and aromatic 
sulphonyl fluorides. 





PYPERIAL SMELT 2 NG 









IMPERIAL SMELTING CORPORATION (SALES) LTD. 37, DOVER STREET, LONDON, W.1 
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